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SECTIONZERO Executive Summary

01 PURPOSE OF REPORT

The purpose of this Site Specific Environmental Baseline Survey (SSEBS) 1s to document the
environmental condition of the St Lowis Army Ammunition Plant (SLAAP) herein referred to

as the Site including the nature type and extent of contamination The Baseline Human

Health Risk Assessment (HHRA) which will be submitted under separate cover will provide an
assessment of the risks posed to human health posed by such contamination 1ncluding the

potential for future releases Finally this SSEBS and the HHRA will support the Army 1n the 2 5 E
Finding of Suitability to Transfer (FOST) determination process in accordance with American F T c?
Society for Testing and Materials (ASTM) Method D 6008-96 Standard of Practice for

Environmental Baseline Surveys and ASTM Method E 1527-97 Standard Practice for

Environmental Site Assessments Phase I Environmental Site Assessment Process (ASTM

1996)

This document was prepared by URS Group Inc (URS) on behalf of the US Army Corps of
Engineers (USACE) Kansas City District (CENWK) and the Base Realignment and Closure
(BRAC) Headquarters Fort McPherson Atlanta Georgia under URS Contract number
DACW41 96 D 8014 Task Order 0019 The SSEBS 1s intended to be used 1n 1ts entirety and no
excerpts may be taken to be representative of the findings of this investigation The use or re use
of this document or the findings conclusions or recommendations presented herein by any
other party or parties 1s at the sole nisk of said user URS makes no representations regarding the
value or marketability of this property or 1ts suitability for any particular use and none should be
inferred based on this SSEBS

02 SITE BACKGROUND

St Louis Ordnance Plant (SLOP) was constructed in 1941 as a 276 acre small arms ordnance
plant that produced 30 and 50 caliber munitions In 1944 21 05 acres in the northeast portion
of SLOP were converted from small arms munitions production to 105 millimeter (mm)
Howitzer shell production and this portion was designated as SLAAP Additional land was
acqutred on the north side of SLAAP to construct two buildings to support the Howitzer shell
manufacturing process Currently the SLAAP property contains seven unoccupied buildings
that were used to house SLAAP s main operating processes

03 INVESTIGATION AREAS

Since construction of the facility in 1941 SLAAP has supported two primary production
mussions First several of the SLAAP buildings were utilized 1n support of 30 caliber munitions
production as part of SLOP operations from 1941 through 1944 Second SLAAP was utilized to
produce 105 mm Howitzer shells during intermuttent operation phases from 1944 through 1969
Investigation Areas were established to assess potential contamination on the Site based on these
production muissions historical process knowledge previous investigations conducted at the Site
and 1nput from the regulatory agencies The Investigation Areas and the media sampled are

presented below
Building 1 - C d Soil Buald
e Bulding 1 — Concrete and Soils s \a\J?
e Building 2 — Asbestos Concrete Products Soil and Surfaces Tren

URS 1116529173 SLAAP\REPORTS\SSEBS REPORT\DRAFT\DRAFT SSEBS TEXT DOC\29 AUG 03\ 0'1



SECTIONZERO Executive Summary

Building 3 — So1l (Investigated and building demolished under separate contract)
Building 4 — Concrete Soil and Surfaces -
Building 5 — Mastic Soil and Surfaces

Building 6 — Mastic Sediment Soil and Surfaces
Building 7 — Concrete Sediment and So1l
Building 8 — Sediment and Soil

Building 10 - Soil i

Northeast Parking Area —So1il -

Railroads - Soil

Roadways — Soi1l

Sewer System ~ Sediment Soil a_nd Wastewater

Groundwater

The following table summarizes the number of samples analyzed for each group of compounds
within each Investigation Area the Regional Background sampling and for the Site wide total

Building 1 - 69 | 70 33156 15| 1533

Building 2 31 70 56 | 56 36 | 126 33133156

Building 4 28 | 28 30 | 51427 6| 6 |28

Building 5 32 32132 35136 32 32
Building 6 28 3130 3113529 2 30
Building 7 —~ 44 | 44 44 | 46 4 4 | 44
Building 8 61 | 61 62 | 61 27 (25|62
Building 10 17 - 21 1171 O

Northeast Parking Area 24 | 24 25 ] 24 24
Railroads 33| 33 33133 37
Roadways 12 96 | 99 98 | 96 98
Sewer I 127 {127 2 |128 123[132[128]127
Groundwater 4 1374 |13 13(13413|13{13]13)13 13
Regional Background 10 | 10 10

Site Wide Total 311171 4 |71 85| 4 |624(627| 13 4521705101 | 13 [ 1382441234 |584
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SECTIONZERO Executive Summary

04 CONCLUSIONS

This section summarizes of the nature and extent of the contamination identified at the Site the
fate and transport of that contamunation and the conclusions from the investigation An
assessment of additional data required to characterize any of the Investigation Areas on the Site
the property area type finding under the Environmental Baseline Survey (EBS) process and a
statement of the Investigation Areas that will be addressed 1n the Baseline HHRA are also
presented

041 Bullding Matenals and Product Samples

The following discussions summarize the results from building matenials and products that were
sampled and analyzed during the SSEBS investigation

e Asbestos None of the furnace foundation refractory bricks in Building 2 had asbestos
results above the screening level Therefore these materials are not considered asbestos
containing materials (ACM) and do not require further action

o Concrete

— Polychlorinated biphenyls (PCBs) were detected 1n 76% of the concrete samples
collected Site wide however only one sample in the northwest corner of Building 2
had a concentration above the screening level Although concrete contamination will
not be addressed in the Baselime HHRA further action may be required to define the
extent of PCB contaminated concrete and either remove or 1solate the area of
contaminated material

— Total petroleum hydrocarbons — diesel range organics (TPH DRO) was detected at a
concentration over ten times the soil screening level in Building 7 from the only
sample analyzed for total petroleum hydrocarbons (TPH) This area of concrete may
require further action once future uses for the Site and this building are established

e Mastic The mastic beneath the flooring in Buildings 5 and 6 has detectable
concentrations of PCBs however since the concentrations were below the screening level
no further action 1s required

e  Wipe Sample (Duct) The wipe sample collected from the HVAC ductwork 1n Building
6 had detections of twelve metals sixteen semu volatile organic compounds (SVOCs) and
four volatile organic compounds (VOCs) No screening levels or regulatory guidance 1s
available for these compounds detected 1n surface wipe samples however further action
may be required once future uses for the building are determined

e Product Samples PCBs were detected 1n one of the two product samples collected 1n
Building 2 but at a concentration below the screening level and therefore are not defined
as PCB containing wastes and no further action 1s required

042 Sewer System

Contaminants found 1n the sewer system present a unique situation The U S Environmental
Protection Agency (EPA) Region IX and Missour: Department of Natural Resources (MDNR)
did not establish the screening levels used 1n this SSEBS for sewer sediment and wastewater

URS 1116529173 SLAAP\REPORTS\SSEBS REPORT\DRAFT\DRAFT SSEBS TEXT DOC\29-AUG 03\ O 3



SECTIONZERO Executive Summary

samples but rather for soil and tap water (EPA) or groundwater (MDNR) respectively
Therefore the detections above the screening levels serve only as an indication of contamination
that may be present in potential releases from the sewers

The following compounds were detected 1n the sewer sediments and wastewater on the Site at
concentrations above the soil or water screening levels -

e Dioxins

e Antimony

e Arsenic -
e Cadmium

e Chromium

e Copper

e Lead

e Mercury -

e PCBs -

o Ten different polynuclear aromatic hydrocarbons (PAHs)
e Two other SVOCs (benzidine and di n octylphthalate)
e TPH DRO

e Nine different VOCs (1 1 I;rlchloroethane (111 TCA) 11 dichloroethane (1 1 DCA)
1 2 dichloroethane (1 2 DCA) 1 4 dichlorobenzene CA carbon tetrachlonde (CT)
methylene chloride TCE and vinyl chloride (VC))

The contamunants found 1n the sewer system sediments and wastewater do not appear to have an
immediate means of transport to impact the soils and groundwater on the Site  These
contaminants may continue to dilute and mobilize downstream 1n the sewer system during
precipitation events or if operations generating wastewater are reconnected to the sewer system
Only arsenic was detected above the screening levels 1n both the sewer sediment or wastewater
samples and 1n nearby soil samples At this time no further action 1s recommended

043 Soll

The following discussions summarize the nature and extent compounds detected at
concentrations above the screening levels in the soils on Site as well as conclusions regarding the
contaminant fate and transport

e Dioxins were only analyzed 1n samples designated to assess contamination 1n the
Building 2 Investigation Area Dioxins were detected at concentrations above the
screening levels n twenty nine samples throughout the soils under Building 2 However
none of the thirty samples collected from ten to twenty feet outside the building
foundation had dioxin concentrations above the screening level
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SECTIONZERO Executive Summary

e PCBs were detected at concentrations above the screening levels in seven samples 1n the
Investigation Areas for Buildings 1 2 and 7

e 44 Dichlorodiphenyldichloroethene (4 4 DDE) (a pesticide) was detected at a
concentration above the screening level in one sample 1n the basement soil under
Building 5 and 4 4 dichlorodiphenyltrichloroethene (4 4 DDT) (also a pesticide) was
detected at concentrations above the screening level 1n three samples in the basement
soils under Buildings 5 and 6

e Nine different PAHs were detected 1n twenty two soil samples at concentrations above
the screening levels from the Investigation Areas for Buildings 1 4 5 7 and 8 the
Northeast Parking Area the Roadways and the Sewer System

e The dioxins PAHs PCBs and pesticides found 1n the soils should be mostly sorbed to the
so1l particles These compounds are not readily soluble 1n water and therefore are not
expected to migrate into the groundwater except where they are co located with organic
solvents such as oils (TPH) since these contaminants can dissolve into these solvents
and become more mobile 1n the subsurface soils

e The following six metals were detected on the Site at least once at concentrations above
the screening levels

— Antimony was detected once 1n the Roadways Investigation Area west of Building 1
and south of Building 8

— Arsenic was detected 1n all but one of the 584 so1l samples 1ncluding two detections
above the screening level once each 1n the Investigation Areas for Building 1
southeast of the building and the Sewer System north of Building 2 It was also
detected above the screening level in all thirteen groundwater samples These
findings indicate more of a natural background condition rather than a Site
contaminant therefore arsenic transport 1s not of environmental concern as 1t 1s
relatively ubiquitous in the vicinity of the Site

— Berylllum was detected 1n all 583 so1l samples collected at the Site and above the
screening level in forty samples collected from the following Investigation Areas
Buildings 2 4 6 and 7 Railroads Roadways and Sewer System As with the
arsenic these findings indicate more of a natural background condition rather than a
Site contaminant therefore beryllium transport 1s not of environmental concern as 1t
1s relatively ubiquitous 1n the vicinity of the Site

— Copper was detected once 1n the parking area west of Building 1

— Lead was detected once each in the Investigation Areas for Building 2 (northwest
corner of the building) Building 5 (just east of the tunnel entrance to Building 3) and
Building 7 (south of the former cooling tower locatton)

— Mercury was detected at concentrations above the screening level in four samples
collected from the basement 1n Buillding 6 Mercury i1s more mobile than other
species of metals due to 1ts liquid state at ambient temperatures However the
localized area of the contamination minimizes the potential for groundwater
movement and other means of transport

m 1116529173 SLAAP\REPORTS\SSEBS REPORT\DRAFTDRAFT SSEBS TEXT DOC\29 AUG 03w 0 5



SECTIONZERO Executive Summary

— The antimony copper and lead are assumed to be mostly sorbed to the soil particles
based on their characteristics and should not pose a concern unless disturbed

¢ TPH DRO was detected 1n seven samples in Building 2 one sample along the pipe trench
in the Building 8 Investigation Area and three samples from the Sewer System
Investigation Area Two of the three Sewer System samples were from within the
Building 10 Investigation Area and the third was along the railroad line northeast of
Building 10 and southeast of Building 1 This contamination may continue to migrate
through the soils via gravity and localized perched groundwater movement The effects
of dispersion and microorganisms may assist in reducing the concentrations available for
transport i

The Baseline HHRA will evaluate the risks associated with each compound detected above the
screening levels except TPH DRO results sewer so1l samples collected below 11 feet below
ground surface (bgs) and sewer so1l samples that do not inittate a hotspot analysis

Soils with TPH DRO concentrations above the screening level will have to be assessed once the
future uses of the Site are determined Cleanup Levels for Missourt (CALM) establishes cleanup
target concentrations based on the property usage 200 mg/kg for residential 500 mg/kg for
commercial and 1000 mg/kg for industnal

044 Groundwater

No distinct water bearing units were 1dentified above the shale bedrock on the Site Perched
groundwater was present in the stlty clay formations and all of the monitoring wells on Site
eventually produced sufficient sample volumes for analysis None of the wells produced water
with an adequate flow rate to sustain low flow pumping for sampling and all wells were bailed
by hand This method yields samples with increasing turbidity with each bailer volume removed
from the well Because the water was not filtered some of the contamination summarnzed below
(especially metals and PAHs) may actually be due to compounds sorbed to the suspended matter

The following compounds were detected above the screening levels in the groundwater 1n a
majority of the wells on Site -

e Arsenic (all thirteen wells)
e Seven different PAHs (twelve of the thirteen wells all except SWMW o7

The following compounds were detected above the screening levels 1n the groundwater in
localized areas on Site

e Lead in one well (SWMW 07) 1n the northern portion of the Northeast Parking Area

e One SVOC 1 2 diphenylhydrazine in the one well (08MW 01) directly north of
Building 2 _

e Four VOCs (1 1 dichloroethene (1 1 DCE) 12 DCA CT and chloroform (CF)) in one
well (02MW 01) directly south of Building 2

Based on groundwater surface contours developed from the April 30 and May 8 2003 water
level readings the groundwater flow on Site 1s generally to the north on the western portion of
the property and to the northeast on the eastern portion of the property -1 2 diphenylhydrazine
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and the VOC:s are soluble and may migrate over ime however groundwater flow rates are
expected to be low due to the low permeabulity of the clay soils These assumptions are
supported by the findings that the VOCs 1n 02MW 01 were not detected 1n the four new wells
installed generally downgradient from 02MW 01 except for | 1 DCA which was detected below
the screening level in 08MW 02

A water supply well on the Site would not be feasible due to the low water yield experienced
during sampling activities Also the City of St Louis has an ordinance prohibiting the use of
private water supply wells within the city water distribution area The perched groundwater on

s Site will be assessed 1n the Baseline HHRA for exposure of future construction workers that may
come 1n contact with the water through excavation activities

045 Investigation Areas Requiring Additional Data

Based on the analysis of the data collected for the SSEBS no additional data 1s required to fully
characterize the nature and extent of contamination 1n any of the Investigation Areas For each
Investigation Area the type location and number of samples collected meets the Data Quality
Objectives defined 1n Section 3 of the Field Sampling Plan (FSP) Part I of the Sampling and
Analysis Plan (SAP) (URS 2002)

046 Investigation Areas to be Addressed in the Baseline Human Health Risk Assessment

The following Investigation Areas will be addressed 1n the Baseline HHRA because there was
one or more compounds detected above the screening levels in the soi1l or groundwater

e Building 1

¢ Bulding 2

e Bulding 4

e Building 5

e Bulding 6

e Building 7

e Bulding 8

e Northeast Parking Area
e Railroads

e Roadways

e Groundwater

A number of potential hotspots will be evaluated as part of the HHRA The potential
hotspots are relatively small areas where known or suspected releases may have occurred
These hotspot areas typically cover a small fraction of the area covered by their respective
Investigation Areas Example hotspots would include locations where either the Comprehensive
EBS or SSEBS investigation found chemucals present above the screening levels These
hotspots will be individually evaluated 1n the risk assessment
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The Investigation Area for Building 10 will not be addressed in the HHRA because only TPH
DRO contamination was identified above the screening levels and there are no established risk
characterstics for these compounds The Sewer System Investigation Area will not be addressed
in the Baseline HHRA due to the greater depth of the majority of the samples unless 1solated
detections less than 11 feet bgs are of high enough concentrations to 1nitiate  hot spot analyses
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11 PURPOSE OF REPORT

The purpose of this Site Specific Environmental Baseline Survey (SSEBS) 1s to document the
environmental condition of the St Louis Army Ammunition Plant (SLAAP) herein referred to
as the Site including the nature type and extent of contamunation The Baseline Human
Health Risk Assessment (HHRA) which will be submutted under separate cover will provide an
assessment of the risks posed to human health posed by such contamination 1ncluding the
potential for future releases Finally this SSEBS and the HHRA will support the Army 1n the FOSET 2
Finding of Suitability to Transfer (FOST) determination process in accordance with American
Society for Testing and Materials (ASTM) Method D 6008 96 Standard of Practice for
Environmental Baseline Surveys and ASTM Method E 1527 97 Standard Practice for
Environmental Site Assessments Phase I Environmental Site Assessment Process (ASTM
1996)

This document was prepared by URS Group Inc (URS) on behalf of the US Army Corps of
Engineers (USACE) Kansas City District (CENWK) and the Base Realignment and Closure
(BRAC) Headquarters Fort McPherson Atlanta Georgia under URS Contract number
DACW41 96 D 8014 Task Order 0019 The SSEBS 1s intended to be used 1n 1ts entirety and no
excerpts may be taken to be representative of the findings of this investigation The use or re use
of this document or the findings conclusions or recommendations presented herein by any
other party or parties 1s at the sole risk of said user URS makes no representations regarding the
value or marketability of this property or its suitability for any particular use and none should be
inferred based on this SSEBS

12 REPORT ORGANIZATION

This report 1s generally organized according to the suggested outline in the U S Environmental
Protection Agency (EPA) guidance for conducting as RI/FS (EPA 1988) except that the HHRA
will be submutted as a separate document

Section 1 3 includes a brief description and history of the Site including results from relevant
previous investigations Section 1 4 provides description and history of each 1ndividual
investigation area Section 2 0 Site Specific Investigations 1s structured simuilarly to the Field
Sampling Plan (FSP) Part I of the Sampling and Analysis Plan (SAP) (URS 2002) The
descriptions are organized by investigation areas and include location and quantity of samples
and any deviations from or elaboration to the detail provided in the FSP Section 3 O provides
background data and information about the Site from literature sources on topography geology
hydrogeology climate ecology and land use Section 4 0 discusses the analytical results for the
samples collected 1n each Investigation Area Section 5 O assesses the potential routes for
contarmunant migration and describes the persistence and mobility of selected contaminants
Section 6 0 summarizes the findings from Sections 4 0 and 5 0 and contains the conclusions
Section 7 O cites the various publications referenced 1n this report

Tables include summaries of chemical analyses organized by study area and sample medium and
are limited to analytes that were detected at least once 1n each study area and sample medium
Drawings depict areas of interest and sampling locations for each investigation area All
appendices are included on the enclosed CD in electronic PDF format Figures from the
Comprehensive Environmental Baseline Survey (EBS) conducted by Tetra Tech EM Inc are
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included in Appendix A Appendix B contains records of meetings and teleconferences
conducted during the field events All sample results are presented in Appendix C Boring logs

“are included in Appendix D Appendix E contains test pit log records Appendix F presents
photographs of sample locations and site features Appendix G defines the sample 1dentification
system used to label all of the samples collected as part of the SSEBS 1nvestigation

13 SITE BACKGROUND
131 Site Description -

General Site Layout from 1941 to 1944

Appendix A, Figure 6 1 shows SLAAP s north property boundary when 1t was part of the St
Louis Ordnance Plant (SLOP) from 1941 through 1944 SLAAP s north boundary ended along
the north side of the train tracks that served former Building 202 ABC (now Building 3) In the
extreme northwest area the property boundary extended approximately 280 feet north to
accommodate a parking area measuring approximately 360 by 280 feet Except for a guard
house (Guard House 209 E) no buildings or manufacturing activities appeared to have occurred
at areas north of the railroad train tracks that ran north of Building 3 Residential housing units
were located to the north of the SLOP property

The small arms ammunition ( 30 caliber) production unit was comprised of a 30 caliber
production building (Building 3) a 30 caliber loading building (then referred to as

Building 202D now Building 5) a 30 caliber primer nsert building (then referred to as
Building 202E now Building 6) and a powder canning building (then referred to as Building
202F and later converted to the acetylene production (Building 9) now demolished) Other
buildings included the powder storage building (Building 202H now demolished) o1l storage
buildings 202 J and 202 K (now demolished but originally located south of Buildings 5 and 6
respectively) Guard Houses 209 and 209 F and Building 236 D Guard House 209 was located
on the northeast area of the property on Riverview Boulevard Guard House 209 F was located
at the northwest parking area entrance Building 236 D was a fire equipment garage which 1s
now adjacent to the SLAAP Compressor Building (Building 4)

Underground tunnels connect Building 6 to Building 3 Building 5 to Building 3 and Building 6
to the former SLOP Building 203 which 1s now part of Triad Manufacturing These
underground tunnels were used to extend high pressure steam treated de 1on1zed water and
other utilities from SLOP s centralized service center to the SLAAP buildings

General Site Layout after 1944 -

Appendix A, Figure 6 1 depicts the site layout of the SLAAP facility for the post 1944
operational periods A total of eleven buildings were utilized 1n primary production and support
roles Five of these buildings were retrofitted from 30 caliber manufacturing operations to
accommodate 105 mullimeter (mm) Howitzer shell production (Buildings 3 5 6 and 9) The
remaining buildings (Buildings 1 2 4 7 8 10 and 11) were constructed 1n 1944
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Prnimary manufacturing operations were conducted in Buildings 1 through 3 Building | housed
billet cutting operations Building 2 served as the forging center and Building 3 contained the
machining operations Support functions to manufacturing operations were provided by
Buildings 4 through 11 Building 4 contained air compressors Buildings 5 and 6 provided office
and laboratory space Buldings 7 and 7A cooled non contact waters used during manufacturing
Buildings 8 (fuel o1l tank farm) and 8 A (fuel o1l tank pump room) delivered fuel to the rotary
turnaces 1n Building 2 Buildings 9 and 9A through 9D generated acetylene and housed an
oxygen converter and receiver all in support of Building 1 operations Building 10 stored and
supplied quench o1l to Building 3 heat treating operation and Buildings 11 11A and 11B
generated foamite to support fire suppression efforts Appendix A, Figures 6 5 through 6 13
show the locations of major equipment areas in each of the buildings

Following conversion to 105 mm Howitzer shell production in 1944 a total of 2 500 000 shells
were produced for World War II until the plant was placed on standby in September 1945
Operations were reactivated on March 25 1951 by the Chevrolet Motor Division to support the
Korean Conflict From 1951 to 1954 the plant produced 19 094 325 shells Plant operations
were terminated on May 1 1954 and SLAAP was placed on interim maintenance status In
1966 the Chevrolet Motor Division reactivated the plant to support the Vietnam War
Production began 1n November 1966 and continued through December 1969 The production
rate reached 600 000 shells per month shortly before operations were terminated In total the
plant had produced a total of 23 878 646 shells 1n all three runs (USATHMA 1979)

Wastewater discharges from SLAAP were monitored periodically by the Metropolitan St Louis
Sewer District and discharges were in comphiance with applicable city ordinances Solid wastes
and some liquid wastes were removed from SLAAP for off site disposal and recycling by a local
contractor (USATHMA 1979)

132 Site History

SLOP was constructed 1n 1941 as a 276 acre small arms ordnance plant that produced 30 and
50 caliber munitions In 1944 21 05 acres 1n the northeast portion of SLOP were converted
from small arms munitions production to 105 mm Howitzer shell production and this portion
was designated as SLAAP Additional land was acquired on the north side of SLOP (see
Appendix A, Figure 6 1) Currently the SLAAP property contains seven unoccupied buildings
that were used to house SLAAP s main operating processes See Figure 1 1 for oniginal and
present site boundaries

After World War I SLAAP was placed on standby status It was reactivated from November
1951 to December 1954 and again from November 1966 to December 1969 to support 105 mm
Howitzer shell production The plant was maintained and operated by the Chevrolet Shell
Division of General Motors from 1951 until 1958 by the U S Defense Corporation from 1958 to
1966 and by the Chevrolet Motor Division of General Motors from 1966 until 1972 when
Donovan Construction Company was awarded the maintenance and surveillance contract

In 1984 buildings at SLAAP were renovated to house filing and admunistrative operations by
more than 500 personnel from the U S Army Awviation Systems Command (AVSCOM) From
1986 to 1990 SLAAP was under the command of the US Army Armament Munitions and
Chemical Command (AMCCOM) In 1989 the Department of the Army determined that
SLAAP was no longer required to support 1ts munitions misston and most industrial equipment
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was removed from the plant In 1990 plant ownership and control were placed under the U S
Army Awviation and Troop Command (ATCOM) As of 1993 SLAAP maintenance and
surveillance activities were being subcontracted by Donovan Construction Company to Plant
Facilities and Engineering Inc (PFE) From 1998 to the spring of 2003 SLAAP was vacant and
under the control of U S Army Aviation and Missile Command (AMCOM) BRAC became the
responsible party for the Site in the spring of 2003

133 Summary of Production Processes

Manufacturing Processes from 1‘ 941 to 1944

The 30 caliber ammunition round conststs of a brass cartridge case a projectile powder and a
primer Manufacture of the cartridge case began with a brass cup The cup was shaped through
a senes of cold forming operations including drawing and other shaping processes The brass
was annealed (heated evenly while maintaining the heat level) at various times during the
shaping process to eliminate metal stresses caused by the drawing operations The brass was
also pickled (treated with sulfuric acid) to remove metal oxides Lastly the brass was washed
and dried to remove the sulfuric acid and associated moisture

Procedures for fabricating the projectile were simular to those used to shape the cartridge case
Each projectile had a copper jacket shaped through a series of drawing and shaping processes
similar to those employed during production of the cartridge case A lead core (produced
elsewhere) was inserted into the copper jacket (ball ammunition) 1n bullet assembly machines
Armor piercing rounds contained hardened steel cores instead of lead cores

Smokeless powder and primer (both produced elsewhere) were added to complete the round A
primer cup containing an tnitiating explosive such as lead styphnate was added to the base of
the cartridge case after the case was pierced and waterproofed with a varnish (shellac) This
operation took place at what 1s now Building 6 A small quantity of smokeless powder was
loaded nto the cartridge case and the projectile was assembled and crimped The loading
assembling and crimping operations were conducted at what 1s now Building 5

Appendix A, Figures 6 2 and 6 3 show the areas 1n Building 3 where specific 30 caliber
ammunition manufacturing operations took place on the first and second floors respectively
Appendix A, Figure 6 4 shows the locations of manufacturing operations within Building 5 and
6 Each of these process areas as well as those support processes conducted in Buildings 202 F
J and K are discussed 1n detail in Section 14 General areas of manufacturing processes are
shown 1n Figure 1 2

Manufacturing Processes after 1944

In 1944 SLAAP facility operations converted from 30 caliber ammunistion to 105 mm Howitzer

shell production After producing 2 500 000 shells for World War Il the plant was placed on

standby 1n September 1945 The Chevrolet Motor Division reactivated 1t on March 25 1951

From 1951 to 1954 the plant produced 19 094 325 shells Plant operations were terminated on

May 1 1954 and SLAAP was placed on interim maintenance status In 1966 the Chevrolet

Motor Division reactivated the plant Production began in November 1966 When operations ‘
were terminated 1n December 1969 the plant had produced a total of 23 878 646 shells 1n all
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three runs (USATHMA 1979) The production rate reached 600 000 shells per month shortly

before operations terminated F’j é//s 3
LCFC <

Appendix A, Figures 6 5 through 6 13 show the locations of major equipment areas 1n ‘ ¢ 3 7

Buildings 1 through 8A and 11 11A and 11B associated with 105 mm Howitzer shell G vt

production Existing Buildings 202 ABC 202 D 202 E 202 F and 202H were retrofitted to 'i/ “l3
accommodate 105 mm Howitzer shell production and were designated Buildings 3 5 6 and 9

(202 F and 202 H) respectively In addition Buildings1 2 4 7 7A 8 8A 10 11 11A and

11B were built 1n 1944 to support 105 mm Howitzer shell production Equipment layout after

1944 1s shown 1n Figure 1 3 for all existing buildings

134 Previous Investigations

The Comprehensive EBS (Tetra Tech EM Inc (TTEMI) 2000) was completed in general
accordance with ASTM Method D 6008 96 Standard of Practice for Environmental Baseline
Surveys and ASTM Method E 1527 97 Standard Practice for Environmental Site
Assessments Phase I Environmental Site Assessment Process

A record search and 1nitial site visit was conducted as part of the Comprehensive EBS to 1dentify
possible areas of environmental concern at SLAAP The record search indicated that a Notice

of Noncompliance (NON) was 1ssued by EPA Region VII to SLAAP for polychlornated
biphenyl (PCB) contamination 1in Building 3 Records also indicate that underground storage
tank (UST) removals at SLAAP had not been completed in accordance with Missouri
Department of Natural Resources (MDNR) requirements Possible site wide areas of
environmental concern consist of contamination resulting from possible contaminant migration
from the PURO Chemical Division (PURO) storage facility (formerly part of SLOP) located
south of the installation as well as friable asbestos containing materials (ACM) lead based paint
(LBP) and PCBs contained 1n original fluorescent light ballasts found at SLAAP

The following building specific possible areas of environmental concern were 1dentified through
the records reviewed and the inttial site visit of the Comprehensive EBS

e Electrical equipment in Buildings 1 2 and 4 have o1ls suspected of containing PCBs

e Spilled o1l was 1dentified in Buildings 1 2 3 and 5

e Concrete filled hydraulic o1l pits sumps and floor drains were 1dentified in Building 1
e Two ptits connected to the sewer system were observed at Building 1

e Debris was present throughout Buildings 1 2 and 4

e Building 2 contained subgrade pipes for distributing hydraulic o1l with PCB s

e Soil near the chip chute 1n the basement of Building 3 1s suspected of containing PCBs and
pesticides

e Ol staiming was present along the far east foundation wall on the floor and on support
columns 1n the vicinity of the quench o1l pump room 1n the basement of Building 3

e Suspect ACM and suspect PCB contaminated metal shavings were observed on the basement
floor of Building 3
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* A steel separator tank was 1dentified 1n the south central portion of the basement of Building ‘
3 The tank was filled with a dried oxidized material This material may be of
environmental concern Other pieces of equipment were located in the basement

e Cracks 1n the PCB remediated concrete cap were observed on the first floor of Building 3

e Paint used to seal the steel structures on the first floor of Building 3 was cracking and
peeling -

e A solvent room with a drain connected to the sewer system was 1dentified in Building 3
plans -

e A room on the second floor of Building 3 contained an emergency power supply unit This
unit may contain lead acid or nickel cadmium batteries

e A remote quench o1l fill pipe was located near the northeast corner of Building 3
o The compressor pits in Building 4 are suspected of containing compressor oils with PCB s
e Ash was observed 1n a hearth 1n Building 6

e The aboveground storage tanks formerly present at Building 8 east of Building 2 are
suspected of having leaked and spilled fuel o1l

e USTs have not been officially closed and may present a possible environmental concern

Phase I EBS results were presented to the MDNR and EPA Region VII on April 23 1999 The

Phase I results were used to develop a scope of work that included completion and sampling of .
soil borings installation and sampling of monitoring wells wipe sampling surface soil sampling

concrete core sampling and an ACM survey The scope of work for investigating the

aforementioned possible areas of environmental concern was coordinated between TTEMI and

AMCOM and verbally endorsed by EPA Region VII and MDNR

Phase II EBS activities were completed 1n two separate sampling events The first Phase II
sampling event identified areas of contamination and the second Phase Il sampling event was
performed to further assess and characterize these areas During a meeting held at the EPA
Region VII offices in Kansas City Kansas on September 9 1999 the results from the first
Phase II sampling event were reviewed to assess additional areas to investigate address PCB
sampling to resolve the outstanding PBC NON and additional locations to sample to address the
unresolved outstanding UST cleanup The first Phase II results were reviewed site wide and
building by building The scope of work for the second phase of the Comprehensive EBS
Phase II was developed and work was undertaken based on the outcome of the September 9
1999 meeting The data collected during Phases I and II were used to compile the results of the
EBS The draft final Comprehensive EBS report was submutted for review on March 17 2000
and a meeting to review the report took place on March 31 2000 at the EPA Region VII offices
During that meeting the draft final Comprehensive EBS report was briefly reviewed It was
agreed that additional information was required primarily related to

1 manufacturing activities that took place at SLAAP when 1t was part of SLOP

2 the Comprehensive EBS analytical data validation report performed by IT Corporation was
necessary to assess the validity of the analytical results obtained during the EBS .
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3 the cleanup critenia used for comparison of analytical results should not be limited to the
Cleanup Levels for Missourt (CALM) (MDNR 2001) but should be expanded to incorporate
other cleanup criteria including the EPA Region IX Preliminary Remediation Goals (PRGs)
(EPA 2002)

The revised final Comprehensive EBS report dated December 28 2000 incorporated the
additional information requested at the March 31 2000 meeting The conclusions and
recommendations are presented in the Comprehensive EBS report dated December 28 2000 and
are summarized in Table 1 11

EPA Region VII and MDNR provided comments to AMCOM on the revised final
Comprehensive EBS report TTEMI prepared preliminary draft responses to both EPA Region
VII and MDNR comments which were reviewed during a May 17 2001 meeting held in St
Lowis Missoun1 Attendees to this meeting included representatives from AMCOM and 1its
contractor Titan Systems Corporation SEMCOR Division (SEMCOR) EPA Region VII
MDNR CENWK URS Arrowhead Contractors Inc and TTEMI After this meeting AMCOM
undertook the task of documenting the outcome of the review comments and addressing the
comments that were not proposed to be deferred to this SSEBS The munutes of this meeting
(SEMCOR 2001) indicated the following remaining areas of concern for the SSEBS

Site Wide

e Areas where EBS mentions areas of environmental concern
e Comprehensive look at sewer system

o UST areas

e Transformer areas

e Metals storage areas

e  Sumps
Building 1
e Sumps

® Soils around break machines 1nside
o Subsurface under building PCB total petroleum hydrocarbons (TPH) solvents
Building 2

o Subsurface under building TPH Semu Volatile Organic Compounds (SVOCs) PCBs
solvents (sample 1n grid pattern)

e Sediment in manhole solvents

Building 3

e Catch basins basement of Building 3

e Souils 1n basement of Building 3

e Under floor of east end of Building 3

e Area with high gasoline it near UST next to Building 3
e West end of Building 3 for solvents in water

e Elevator

Building 4
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e Sumps compressors
Buildings 5 and 6
e Lab

e Dark room

Elevator

South of buildings small storage areas
Former building 8
e Pipe chase connecting to Building 2

14 [INVESTIGATION AREAS BACKGROUND

Thus section presents an overview of the manufacturing activities conducted at the site as
reported 1n the Comprehensive EBS report Since construction of the facility in 1941 SLAAP
has supported two primary production missions First several of the SLAAP buildings were
utilized 1n support of 30 caliber munitions production as part of SLOP operations from 1941
through 1944 Second SLAAP was utilized to produce 105 mm Howitzer shells during
intermittent operation phases from 1944 through 1969 Accordingly an overview of each of the
production mussions 1s presented 1n the following subsections with respect to general site layout
summary of the product processes and building descriptions Tables 1 1 through 1-10 provide a
summary of the operational information with respect to both production missions for each of the
SLAAP buildings -

141 Bulding1

Manufacturing Processes from 1941 to 1944

Building One was constructed in 1944 to support the 105 mm Howitzer shell production No
structure existed at this location during SLOP operations

Manufacturing Processes after 1944

Steel billets were stored in concrete and H beam racks outside of the eastern and western steel
yards next to Building 1 (see Appendix A, Figure 6 5) Long 4 inch square steel billets or bars
were fed into the building via conveyor systems to four nicking machines (two on the east and
two on the west stdes) Each nicking machine consisted of eight oxygen assisted acetylene
torches that would create a nick approximately 1/4 deep and 3/16 wide along the width of each
bar Following nicking conveyor feeds would move the billets through a direct-contact water
cooling process to eight breaking machines (each rated for 530 slugs per hour) The breaking
machines were situated 1nside concrete pits that drained to the south of the building 1nto the
sewer system Billet ends from each end slug were cut to size in cold saw machines Snag
grinding as necessary was completed on all breaks that did not meet specifications Dust
collectors with vent hoods were located directly above the nicking machines and directed fumes
and fine metallic particulates into dust collectors located inside the building Ventilators were
located next to the saw and grinding machines Liquid wastes were pumped to the facility sewer .

1 8 1116529173 SLAAP\REPORTS\SSEBS REPORT\DRAFT\DRAFT SSEBS TEXT DOC\29 AUG 03\ URS



SECTIONONE Introduction

system (USATHMA 1979) Following inspection the fimshed 8 1/2 slugs were mounted on
skids and transported to the forge building (Building 2)

142 Bulding 2

Manufacturing Processes from 1941 to 1944

Building Two was constructed 1in 1944 to support the 105-mm Howitzer shell production No
structure existed at this location during SLOP operations

Manufacturing Processes after 1944

Building 2 (Appendix A, Figure 6 6) served as the forge buitlding Building 2 housed a total of
10 rotary furnaces 5 were combination natural gas and o1l fired rotary furnaces and 5 were oil
fired furnaces for slug heating and forging The 1nside of the building was almost symmetrically
configured with five rotary furnaces on each side of the building The cut billets were received
from Building 1 and fed into the rotary furnaces Each furnace was equipped with a rectangular
skid conveyor that transferred the hot billet to the sizing and descaling units The billets were
then transported to the piercing presses where a cup was first formed through hydraulic force
Two piercing presses served each rotary furnace Following piercing the billets were then
transferred to the hydraulic presses and draw benches where they were drawn through a series
of progressively smaller ring dies After drawing the formed billet was inspected and cut to
length at the hot cut off machine One cut off machine was present at each rotary furnace unit
The shells were then transferred by the air cooling conveyor to the water quench tanks A
descaling tank was located 1n the middle western half of the building After cooling the shells
were mechanically conveyed to the second floor of Building 3 by an elevated covered bridge that
connects these two buildings

Hydraulic accumulators (one on each side of Building 2) were utilized to supply hydraulic o1l to
the forging process Each hydraulic accumulator consisted of 10 hydraulic pumps connected to
an above ground 5 000 gallon o1l tank 1n the middle section of the building Natural gas was
supplied by an underground utility supply system No 6 fuel o1l was supplied by Buildings 8 and
8A through underground fuel lmes Each furnace had a dedicated o1l fuel line that came down
from the overhead distribution line attached to an I beam next to the furnace

Electrical transformers and equipment were housed 1n two enclosed elevated mezzanines located
in the bays between the walls and the first I beam row nside the building

143 Building3

Manufacturing Processes from 1941 to 1944

First Floor

For ease of reference text discussing the layout of Building 3 will cite locations of alphanumeric
building I beams and columns as originally designated in record drawings as shown in
Appendix A, Figures 6 2 through 6 4 This grid system designates the furthest north I beam row
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as Row A The I beam number 1 1s designated as the furthest west I beam Row Thus I beam
B2 1s the second I beam from the north end of the building and the second I-beam from the
building s west wall

Matenals were received at the loading dock between I beam Rows A and B and Rows 1 through
Row [1 where a 3 ton hoist unloaded case cups ball jackets armor piercing jacket coil stock
and other raw materials Raw matenals were stored either in the southwest corner of the
building between I beam Rows H and L and 2 and 5 or at the coil stock storage area between I
beam Rows 4 and 10 and C and G

Coul reels were fed to either seven jacket blank and cup machines or to four base blank and cup
machines located in the aisles between I beam Rows 9 and 11 and C and H Nine first draw
machines and 11 second draw machines were 1nstalled 1n the aisles between I beam Rows 11
and 13 and Band H Twenty eight bump machines were aligned 1n pairs between I beam Rows
13 and 14 and Bto H A soap mixing room with two mixing systems was located 1n a room at I
beam Row 13 between I beams A and B The soap was used 1n pickling operations on the
second floor Fourteen third draw machines and 10 first trim machines were located along the
aisle between I beam Rows 14 and 15 from Rows B through H Nineteen first draw machines
were located east of I beam Row 15 between Rows B and H Eighteen fourth draw machines
were located next to I beam Row 16 nine on the east and nine on the west side of I beam

Row 16 between Rows B and H Twenty nine second trim machines nineteen on the west and
ten on the east were located along I beam Row 17 between I beams B and H Thurty pocketing
machines were located along I beam Row 18 between Rows B and H The aisle between Rows
19 and 20 was occupted by 30 heading machines arranged 1n a similar fashion as the pocketing
machines between I beam Rows B and H

A second loading dock was located between I beam Rows 15 and 17 west of the electrical
transformer vault between I beam Rows A and B Scrap salvage including a baler system was
located 1n a room confined between I beam Rows A and B and Rows 17 and 21

Open corrnidors or aisles were maintained between I beam Rows B and C and between I beam

Rows G and H throughout the first floor of Building 202 ABC A maintenance area and a tool
and machine shop were located west of the storage area between I beam Rows 5 and 9 from |

beam Rows Hto L

Six Salem annealing furnaces each equupped with independent turbo compressors product
elevators and quench tanks were located between I beam Rows 10 to 17 on the south side of the
building The product to be annealed was fed from the second floor through rectangular hoppers
located on the north side of the furnace that connected directly to the annealing furnace drive
system The product was then quenched and transferred to the second floor by elevators located
south of the furnaces

South of I beam Row K between I beam Rows 17 and 20 were 27 jacKet trim machines 23 for
ball jackets and four for armor-piercing jackets Twelve jacket first draw machines nine
dedicated for ball jackets and three for armor piercing jackets were located south of I beam Row
H between I beam Rows 17 and 20 Twelve jacket second draw machines were located north
and south of I beam Row J between Rows 17 and 20 Eighteen jacket third draw and three
Jacket fourth-draw machines were located 1n the aisle between I beam Rows J and K and Rows
17 through 20 -
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-

An air compressor room was located between I beam Row 24 and 25 and A and B Loading
docks were located 1n the open bay between I beam Rows A and B from Rows 26 to 32 and
from I beam Row 34 to the east end of the building

Cup manufacture began 1n the bay between Rows 21 and 23 and C through G Up to 47 head
turning machines (16 west of I beam Row 22 and 31 in the aisle between I beam Rows 22 and
23) were mounted on benches Spiral chutes and elevators on the north and south ends
transferred product between the first and second floors Three vibrating feeders fifteen body
annealing furnaces and an elevator were located just east of I beam Row 23 from I beam Rows
C through G

Twenty nine taper and plug machines were located east and west of I beam Row 24 These
machines received product from two spiral chutes located next to I beam C24 via feeders and
belt conveyors Product from the taper and plug machines was transferred to a belt conveyor
located at floor level that discharged to the product elevator located near I beam G24

Twenty five finishing and trimming machines were located along I beam Row 25 A spiral
chute fed product from the second floor to a vibrating feeder The vibrating feeder discharged to
a feed belt conveyor that supplied the finishing and trimming machines The product was then
transferred to an elevator located on the north end just northwest of I beam C25

Mouth and neck annealing took place between I beam Rows 25 to 27 and C through G The
aisle between I beam Rows 25 and 26 and C through G housed one annealing laboratory
Twenty four mouth and neck annealing machines were located 1n the bay between Rows 26 and
27 Casings were transferred from the second floor by a spiral chute and vibrating and rotary
feeders to the mouth and neck annealing machines from the south end The annealing machines
discharged the casings to an elevator rotary feeder and feed belt to the 30 final inspection
machines located along I beam Row 27 The casings were then transferred to the piercing
machines by an elevator located at the south end of the final inspection machines southeast of I
beam G27

Fifty bullet assembly machines approximately thirty six for ball bullets and fourteen for armor
piercing bullets were located in the area between I beam Rows 22 and 28 south of Row H to the
south wall leaving aisle space near the south building wall The finished cartridge storage area
was located between I beam Rows B through G through the east end of the buildings An
ispection area was located east of the bullet assembly area between I beam Rows 28 to 33 south
of Row H A cafeteria with a kitchen and a men s locker room were located at the southeast
corner

Second Floor

The west end housed a canteen area with a kitchen storage room fan room and women s and
men s locker rooms The canteen was located between I-beam Rows B and G and 1 and 8 The
locker rooms were located south of I beam Row G from Rows 1 through 9

The same manufacturing operations described for the first floor were supported or performed on
the second floor Hoppers transferred cartridge case product from the second floor to the first
floor and elevators conveyed product from the first floor to the second floor The hoppers and
elevator were located at the blank and cup first draw second draw bump third draw first trim
fourth draw second trim and pocketing and heading machine lines from I beam Rows 10 to 20
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between I beam Rows C and G Simularly the bullet jacket draw area included floor hoppers
that conveyed bullet jackets to the first draw second draw third draw and fourth draw and
jacket-trim areas This area was located south of I beam Row H between I beam Rows 17 and
20

Six 2 000 pound Salem pickiers were located south of I beam Row H between I beam Rows 10
and 17 Each pickler was equipped with an independent pickling tank with vent system acid
rinse cold water rinse hot soap bath hot water rinse and dryer Each pickler was placed within
a drainage area with independent floor drains connected to the building sewer system Six floor
hoppers fed the Salem furnaces on the first floor The hoppers were located north of I beam
Row J between I beam Rows 10 and 17 Two product washers served by a common floor drain
were located south of I beams H10 and HI1 Two more washers each with a dedicated floor
drain were located along the north building wall south of I beams B14 and B17 Two wash and
dry machines were located 1n the cartridge draw area each with independent floor drains One
machine was located between I beams C13 and C14 and the other was located south of I beams
Bi18 and B19 Auisle space was maintained 1n the second floor of Building 202 ABC between 1
beam Rows 20 and 21 at the north side of I beam Row H and along the south building wall

Seven product washing machines and two drying machines were located between I beam Rows
20 and 22 Two soap muxing machines and five wash barrels were also located in this area
between I beam Rows C and E  Four head gauge shaker tables were located between the head
turning and body annealing lines A roller conveyor on the floor was used to transfer baskets
used to feed the Lindberg furnaces located south of I beams C25 and C26 Pickling and rinsing
umits six wash barrels and two dryers were located 1n the bay between I-beam Rows 25 and 26
from Row D to just south of Row G

Two fuel gas mixing systems were located 1n a room south of the north building wall between 1
beam Rows 24 and 25 A washer was south of I beams G24 and G25

The hoppers that fed the 50 bullet assembly machines were located between I beam 22 and 28
south of I beam Row H though the south wall leaving aisle space near the south building wall

After final inspection the cartridge cases were transferred to the Primer Insert Building
(Building 6) by an overhead conveyor belt

A 5 day cartridge storage area was located between I beam Rows 29 and 34 and B and F Four
cartnidge clip assembly units were housed between I beam Rows 34 and 35 and between the
north building wall and I beam Row E Forty eight gauge and weight stations were located
between I beam Rows 28 to 37 and Fand H Five labeling and packing machines with a gravity
roller conveyor and spiral chute to the first floor storage area were located between 1 beam Rows
36 and 39 1n the northeast corner of the building Five Inman partition machines were located
next to the east building wall between I beam Rows F and H

A loaded scrap salvage area was located between I beam Rows 29 and 31 north of the south
buillding wall Primed cartridges inspection benches were located north of the south building
wall between I beam Rows 32 and 34 The nspection layout room was located along the south
building wall between I beam Rows 34 and 36 The southeast corner of the second floor was
utilized as a women s restroom and locker room

One overhead bridge connects Building 3 to Building 6 via the bridge between I beam Rows 27 .
and 28 This bridge conveyed cartridge cases from the final inspection line for primer insertion
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Manufacturing Processes after 1944

The first and second floors 1n Building 3 were used for machining operations Figures 1 7
through 1 10 [EBS Figures 6 7 through 6 10] show areas 1n Building 3 where major equipment
was located 1n the basement first floor second floor and roof respectively The building
housed various lathe operations hydraulic presses conveyors air driven machinery for steel
cutting shaping and finishing and metal preservative operations Other equipment 1ncluded
welding machines machine electrical and carpenter shops and a small automotive shop A
self contained liquid storage area was located on the first floor that stored various o1ls solvents
and chemicals As of January 1969 the following oils greases and process fluids were used

e MR 186 hot forging compound

e Molyshield grease Alubo

e MX 2 Hi Temperature grease

e Coolex # 25 coolant

e GM 3 Cold hosing compound

e Spindle oil

e Varous lubricating o1ls (Regal Mobil and Shell)

e Hydraulic o1l General Motors Specification 16A

e Ecnogrind

e Hot Forging Compound

Process fluids included (USATHMA 1979)

e Thinner (toluol used at a rate of 45 000 liters per month)

e Enamel IT E 516 (used at a rate of 159 000 liters per month)
e Primer MIL P 223332A (used at a rate of 36 000 liters per month)

e Corrosion preventive phosphoric acid (used at a rate of 2 500 liters per month)

The following table summarizes information pertaining to components of the above listed
compounds found through searches of chemical handbooks manufacturer s MSDS and general
web searches (including MSN Yahoo Lycos etc)
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Oi/Grease/Compound Metals! ~ VOCs SVOCs PCBs Notes
Hot Forging Compounds Possible Possible Yes Possible
MR 186 and others
Greases Possible Possible Yes Possible
Molyshield Grease
Hi Temperature
Coolant Doubtful Possible Yes Possible
Cold Hosing Compound Possible_ Possible Yes Possible
Various Ofls mncluding Possible Possible Yes Possible
Spindle O1l
Lubricating Otls
Hydrauhc Qils - -
Ecnogrind Possible Doubtful Likely Posstbie
Toluol Thinner (Toluene) Doubtful Yes Doubtful No
Painting Products Likely Yes Doubtful No
Enamel 1T E 516 oo
Primer ML P 223332A
Corrosion Preventive Phosphoric Acid -No No No No H3POq4

t RCRA Metals — Arsenic Barum Cadmwum Chromium Lead Mercury Nickel and Selenium

The following discussion of Building 3 processes 1s organized to follow the flow of production

Appendix A, Figure 6 9 shows equipment areas on the second floor of Building 3 Fourteen
furnaces were located between I-beam rows 28A through 43 Rough machining equipment was
also located on the second floor of Building 3 Forged shells were put through the bore nose or
Sundstrand lathe (between I beam Rows 1 1A and 14) followed by shot blasting (between I beam
Rows 14 and 17) The shells would progress through the machining process from west to east
ending at the annealing furnaces at the east end of the building Center lathes were located
between I beam rows 18 and 20 and the rough turning gross lathe was located between I beam
Rows 21 through 25

Appendix A, Figure 6 8 shows the location of major equipment on the first floor of Building 3
A paint stripping room was located on the east end of the building north of the garage Quench
o1l tanks used to quench the shells after heat treatment in the annealing furnaces were located
west of the paint stripping room Shell washing was conducted before painting which was
conducted 1n paint booths west of the quench o1l tanks Shell washing included the addition of
phosphoric acid ninsing chromuc acid bath prior to painting The paint mixing room was located
between I beam Rows 28A and 32 The area outside the paint mixing room stored empty
barrels Four paint mixing stations were used inside the paint mixing room Various lathing
welding and grinding areas are located between I beam Rows 6 through 24 Grinders shapers
nulls and lathes are also located between I beam Rows 6 through 9 A hydraulic o1l reclaiming
unit was located on the north side of the first floor of Building 3 between I beam Rows 10 and
11A and 11 B A soluble o1l mixing room was located next to I beam Row 13 between
Columns A and B
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The basement (Appendix A, Figure 6 7) contained four transformer vaults a cable vault
elevator pits two quench o1l transfer pump systems two former quench o1l tanks a former
sludge pit and a former gasoline UST The quench o1l pumps supplied make up o1l from each of
the quench o1l tanks A return line located between I beams Columns E and F collected quench
o1l from the first floor and conveyed 1t to the quench o1l sludge pit to remove particulates and
sediment This tank overflowed into the quench o1l tank next to the quench o1l sludge pit The
three quench o1l tanks were hydraulically connected The overflow from the o1l sludge pit was
directed by gravity to the o1l tank south of the pit The concrete floor area was located between
I beam Rows 9 and 23

The roof of Building 3 contained cooling towers paint room exhaust fans furnace exhaust fans
and dust collectors for machining operations performed on the second floor (Appendix A,
Figure 6 10) The cooling towers served the furnaces and cooled quench o1l hydraulic o1l and
other fluids through cooling water from Building 7

144 Building 4

Manufacturing Processes from 1941 to 1944

Building Four was constructed 1n 1944 to support the 105 mm Howitzer shell production  No
structure existed at this location during SLOP operations

Manufacturing Processes after 1944

Building 4 was the air compressor building Five compressors were connected to ten air intake
lines two for each compressor The intake lines were located outside along the south wall of
Building 4 Appendix A, Figure 6 11 and 6 12 show major equipment 1n the basement and
ground level of Building 4 Individual air filter systems were connected to each air intake
outside the building The intakes entered the building beneath the floor into the compressors
Each compressor was equipped with an intercooler and aftercooler (located 1n a pit below the
floor level) Five air recervers were aligned outside the north wall of Building 4 A cable room
and vault are located 1n the western portion of the basement of Building 4

An electrical room that housed the motor control center for the air compressors and other
equipment was located west of the compressor area

145 Bulding 5

Manufacturing Processes from 1941 to 1944

Appendix A, Figure 6 4 shows the former manufacturing areas from the first floors of Buildings
5and 6 Five 30 caliber powder loading assembly and crimping stations (four on the south side
and one on the northeast side) were located 1n Building 5 This building did not have automatic
loading machines Four case shakers one at each of the south stations were used to supply cases
for powder loading Roller conveyors transferred cases from the case shakers to the powder
loading compartment
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Four jacket shakers one at each of the south stations were used to supply ball or armor piercing
jackets for bullet assembly A second conveyor system transferred loaded cases to just outside
the independent assembly compartment where the jacketed bullet was attached to the loaded
cartridge case The assembled bullet was crimped at one of the four independent crimping
compartments The cartridges were then 1dentified in one of the four identifying units 1nspected
and conveyed to the second floor of Building 3 for further processing

It appears as if a station at the northeast corner of the building was a non operational spare
station This station contained only powder loading assembly and crimping compartments and
machines No ancillary conveyor systems tables inspection benches case and jacket shakers or
identifying units were present Other equipment on the second floor included the elevator and
the conveyor system that brought the product from the first floor of Building 5 to the second
floor of Building 3 to the gauge and weight area No other equipment was 1nstalled on the
second floor of Building 5

Building 202 J

_This building was used for o1l storggeftd support the operations at Building 5 The building was
6 feet wide 13 feet long and 8 S feet high and was constructed on a 12-inch thick concrete slab
without drains A maximum of four o1l drums could be stored and used at this location

Manufacturing Processes after 1944

Appendix A, Figure 6 13 presents the equipment layout for Buildings 5 and 6 during the 105
mm Howitzer production Building 5 was primarily used for office space It consisted of a two
story building with an elevator and restrooms No 105 mm Howitzer shell production took place
at this building

146 Building6

Manufacturing Processes from 1941 to 1944

Appendix A, Figure 6 4 shows manufacturing areas 1n the first floor of Building 6 where ten
primer invert machines and 36 primer nsert machines were located A laboratory equipped with
service and primer drop test benches was located 1n the southeast corner of the building Four of
the primer invert machines were located tn the middle section of the building two along the
south building wall and two along the north wall The other six primer invert machines were
located 1n the extreme southwest corner of the building south of the locker rooms

Thirty six primer 1nsert machines were located along the middle section of the building
Cartridge cases were fed from the overhead conveyor belt 1nto a spiral chute located on the
second floor and into a vibrating feeder located on the east side of the building A feed belt that
ran along the middle section of the building received the cartridge cases and transported them to
the primer insert machines which were arranged 1n pairs one on each side of the feed belt
Rectangular chutes transferred the cases to the primer 1nsert machines The primed cases were
discharged to a belt conveyor that ran at floor level and in turn supplied an elevator located east
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of the spiral chute Other than the conveyor system on the second floor no equipment was
installed on the second floor of Building 6

Building 202 K

This building was used for o1l storage to support the operations at Building 6 The building was
6 feet wide 13 feet long and 8 5 feet high and was constructed on a 12 inch thick concrete slab
without drains A maximum of four o1l drums could be stored and used at this location

Manufacturing Processes after 1944

Appendix A, Figure 6 13 presents the equipment layout for Buildings 5 and 6 during the 105
mm Howitzer production Building 6 was also used as office space and housed an inspection
department and laboratory The laboratory consisted of a chemical department physical
department office dark room and chemical storage area A deep etch fume hood was located
along the south wall Lockers and restrooms were located in the west end of the building

147 Building7

Manufacturing Processes from 1941 to 1944

Building Seven was constructed in 1944 te support the 105 mm Howitzer shell production No
structure existed at this location during SLOP operations

Manufacturing Processes after 1944

Appendix A, Figures 6 11 and 6 12 show major equipment at Buildings 7 and 7A Five
centrifugal pumps were used 1n Building 7 to support water and other cooling flurd requirements

148 Building 8

Manufacturing Processes from 1941 to 1944

Building Eight was constructed in 1944 to support the 105 mm Howitzer shell production No
structure existed at this location during SLOP operations

Manufacturing Processes after 1944

Former Buildings 8 and 8A are depicted in Appendix A, Figure 6 6 Nine No 6 fuel o1l tanks
were located first north of Building 2 and then relocated in 1958 to the east side of Building 2

149 Bulding 10

Manufacturing Processes from 1941 to 1944

Building Ten was constructed 1n 1944 to support the 105 mm Howitzer shell production No
structure existed at this location during SLOP operations
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Manufacturing Processes after 1944

Building 10 was a series of tanks installed to increase production of 105_mm Howitzer shells
Appendix A, Figure 6 1 depicts these tanks The three underground quench o1l tanks and the
quench o1l sludge pit were located outdoors 1n front of the east end of Building 3 and supplied
cooling o1l (No 6 fuel o1l) to 14 quench o1l tanks located on the first floor of the east section of
Building 3 - -

1410 Northeast Parking Area

This area was originally an open grassy area north of Building One and east of-Building Two
The area was paved between 1965 and 1968 probably prior to or concurrent with the plant
resuming production in November 1966

14 11 Railroads

The railroads on the Site served as access to bring raw materials into the plant and haul both 30
caliber ammunition from 1941 to 1944 and 105 mm Howitzer shells after 1944 from the plant
The spur lines serving SLAAP appear to be relatively unchanged from 1941 to present

1412 Roadways

Roadways on the Site were constructed at-various times throughout the operation of the facility
Most of the original roadways consist of approximately 12 inches of high chert aggregate
content Portland cement with 3 to 6 inches of asphalt overlay Newer roadways and parking
areas constructed after 1944 consist solely of the asphalt portion These areas include portions
of the roadway and parking area east of Buildings 3 and 5 the parking areas east and west of
Building 1 and the Northeast Parking Area

The current parking area and roadway east of Building 5 cover the locations of former Buildings
9 9A 9B 9C and 9D Background on the processes conducted at these facilities 1s provided
below since sampling to characterize this area will be performed under this Investigation Area

Buildings 9 and 9A, Powder Canning and Storage Buildings (1941 to 1944)

Powder canning and storage took place at Buildings 9 and 9A respectively Powder containers
(15 inch diameter cylinders approximately 2 5 feet tall and weighing 185 pounds) were emptied
into rectangular brass hoppers equipped with copper screens that were located within an enclosed
wall system designed to contain accidental explosions The hoppers delivered smokeless powder
to the canning table via 3 inch copper tubing through a concrete wall The copper tubing was
fitted with two quick action valves one before and one after the concrete wall

Buildings 9 and 9A through 9D, Acetylene Generation Area (after 1944)

The acetylene generation area consisted of the Acetylene Generator Building (Building 9) the
Carbide Storage Building (Building 9A) the Sludge Pits (Building 9B) the Oxygen Recerver
(Building 9C) and the Driox Oxygen Converter (Building 9D) The Oxygen Receiver (Building
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9C) was an aboveground storage tank (AST) owned by the oxygen gas supplier Appendix A,
Figure 6 1 depicts the areas where these buildings were located

1413 Sewers

The combined sewer system for the Site was installed during construction of the facility in 1941
and 1944 The system consists mostly of vitrified clay pipe ranging 1n size from 4 inch floor
drains to 18 inch mains Some concrete sections of pipe were installed during subsequent
modifications to the Site usually for additional storm runoff control as more of the Site was
paved to provide additional parking

1414 Groundwater

There are no known historical uses of groundwater on the Site  The original design drawings
show plumbing for the city water supply 1n all buildings The City of St Louis also has an
ordinance prohibiting use of wells within the area supplied with city water
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Fieldwork for the SSEBS was conducted 1n two phases the initial event in August/September
2002 and the Contingency Sampling Program (CSP) event in April/May 2003 Sampling
activities for the 1nitial event were completed between August 19 2002 and September 20 2002
with various set up and follow up activities occurring during the week preceding and two weeks
after the sampling activities Prelimtnary activities for the CSP commenced on April 28 2003
with sampling activities conducted between May 5 and May 8 2003 Fieldwork was conducted
in accordance with the FSP and CSP Addendum to the FSP prepared for the CSP activities
(URS 2003) except as noted 1n the following investigation area specific sections The rationale
for sampling 1n each Investigation Area was established in the FSP and 1s summarized 1n this
SSEBS 1n Table 2 1

During the SSEBS 1nvestigation a temporary field office was set up in Building 5 Power was
provided by a trailler mounted 125 kW generator Water for drilling and decontamination was

obtained with metering equipment from the City of St Louis Water Division from a hydrant
located near the southeast corner of Building 5

As part of the SSEBS sampling activities two methods were utilized for collecting 757 soil
samples The majornity of the soil borings were advanced by Below Ground Surface Inc (BGS)
using a pick up mounted Geoprobe® rig Model 5410 equipped with either a RS60 3% nterior
diameter sampler for the first four feet of boring or a Macrocore 2 1nterior diameter sampler for
deeper borings Soil samples were collected at the prescribed sample intervals using a
disposable Teflon liner for each boring Soil samples 1n building basements or other locations
maccesstble to the Geoprobe® rig were collected with stainless steel hand augers Soil samples
were collected from depth intervals of 0 to 0 5 feet 4 to 5 feet and 9 to 10 feet below ground
surface (bgs) unless otherwise noted in the investigation area specific sections below Ten
surface (0 to 0 5 feet bgs) samples were collected using a stainless steel hand auger from two
area municipal parks to define regional background concentrations of metals and polynuclear
aromatic hydrocarbons (PAHs)

Other portions of the 1nitial investigation at the Site included a sewer survey which consisted of
the collection of wastewater samples from ten manholes sediment samples from five manholes
and videotaping accessible sewer lines to 1dentify any breaches Four new monitoring wells
were installed developed and sampled along with the nine existing on site monitoring wells
Addional groundwater level measurements were collected during the CSP sampling event but
no additional samples for analytical testing were collected Miscellaneous samples collected
throughout the Site during the 1nitial sampling event included twenty refractory brick samples
eighteen concrete samples six mastic samples two product samples three sediment samples
and eleven surface wipe samples

Drilling and sampling activities were performed 1n accordance with procedures described 1n the
FSP (URS 2002) soi1l boring advancement and sampling (Section 5 2) monitoring well
installation development and sampling (Section 5 3) sewer wastewater and sediment sampling
(Section 5 4) concrete sampling (Section 5 5) test pit and trench excavation and sampling
(Section 5 6) surface wipe sampling (Section 5 7) video surveying for the sewers (Section 5 8)
and refractory brick sampling (Section 5 9) Equipment and personnel decontamination was
conducted 1n accordance with the procedures detailed in the FSP (Section 5 11) including
heptane rinse for reusable sampling equipment Sample labeling handling and documentation
was performed 1n accordance with Section 6 of the FSP
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Field conditions presented several challenges to the collection of the concrete mastic and
product samples The following procedures describe the modification to the concrete sampling
protocol and implementation of mastic and product sampling procedures which were not defined
in the FSP

Concrete

The FSP stated that the concrete sampling procedure would consist of collecting a concrete
core in the field and submuitting it to the laboratory to be pulverized and analyzed However
situations and conditions prevented this so all concrete samples were collected 1n accordance
with the following procedure

e the area from which the sample was to be collected was marked and then cleaned of
all loose debrs and dust

e 3 hammer drill was used to create between five and sixteen holes of the appropriate
depth (sample intervals were O to 1 inch and 2 to 3 inches)

e dust from these holes was collected and placed 1n labeled sample containers and
submutted to the laboratory for analysis

Mastic

Mastic samples were collected by prying floor tiles loose scraping the underlying mastic
from the sub floor with a chisel or simular tool then collecting the mastic in a labeled sample
container for submuttal to the laboratory for analysts

Product

Product samples were collected using a stainless steel scoop or similar tool to obtain liquid
product from a container and transfer 1t to a labeled sample jar for submuttal to the laboratory
for analysis Samples were 1dentified and collection jars labeled 1n the field as products

During the 1nitial investigation period Arrowhead Contracting Inc (ACI) provided excavation
and concrete coring and cutting equipment and personnel to allow access to soils underneath
buildings and roadways Investigation derived waste (IDW) management services (cutting fluid
and decontamination water collection soil cuttings drum storage excavation material handling
and disposal analysis and permitting) were also provided by ACI During the CSP Concrete
Cutuing Services Inc provided concrete coring equipment and services and URS personnel
performed the IDW management

All sample locations were surveyed by a licensed surveyor (St Charles Engineering and
Surveying) except for those that were not accessible inside of buildings or due to Building 3
demolition activities For locations 1nside of buildings one location close to a doorway was
surveyed and the remaining locations were measured from that location with a surveyor s tape

All laboratory analyses for the initial investigation except asbestos and dioxin were performed

by TriMatrix Laboratories Inc 1n Grand Rapids Michigan Asbestos was analyzed by EMSL

Analytical Inc (a National Voluntary Laboratory Accreditation Program (NVLAP) certified

laboratory) in Ann Arbor Michigan Trangle Laboratories in Durham North Carolina

performed dioxin analysis During the CSP Severn Trent Laboratories Inc (STL) performed all
laboratory analyses 1n their St Lowis Missouri laboratory except for dioxins which were .
analyzed 1n their Sacramento Califorma laboratory Quality Assurance (QA) samples for both
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sampling events were submutted to the USACE Waterways Experiment Station Environmental
Laboratory Omaha Branch (CEWES) in Omaha Nebraska for analysis EPA representatives
also collected split samples of various media for analysis during both sampling events  All
analyses were performed 1n accordance with the Quality Assurance Project Plan (QAPP) Part II
of the SAP except as indicated herein Table 2 2 presents the analysis types and analytical
methods used for each group of compounds as well as a legend of analytical acronyms

The following SSEBS investigation area specific discussions of field activities include the
media ntervals quantities and locations of samples collected general field procedures used
and any deviations from the onginal sampling plan presented 1n the FSP  All activities were
conducted during the mitial sampling event unless otherwise indicated The CSP was
implemented to better define the nature and extent of contamination found during the 1nitial
sampling event A summary of the analyses for all samples 1s presented 1n Table 2 3 All of the
on site sample locations are shown on Figure 2 1

21 BUILDING 1

All sampling locations for the Building 1 Investigation Area are shown on Figure 2 2

211 Concrete

One concrete sample location (01CS 01) was planned in Building 1 1n an o1l spot on the floor
near the southwest comer This o1l spot was wipe sampled during the Comprehensive EBS
mvestigation and found to contain PCBs Concrete samples were collected at this location from
0 I inch and from 2 3 inches using a hammer drill and analyzed for PCBs

212 Solls

Initial Sampling Event

Seventeen Geoprobe® so1l borings (01SB 01 through O1SB 17) were planned to assess areas
potentially impacted by historic industrial activities 1n and around Building | Eleven of these
borings (01SB 01 through 01SB 11) were planned within the footprint of the building and the
other s1x were located in the parking areas (former billet yards) to the east (01SB 12 through
01SB 15) and west (01SB 16 and 01SB 17) of the building Conditions at several boring
locations within Building 1 required the following modifications from the FSP

¢ Borng 01SB-09 was intended to investigate a second sump along the south wall of the
building however a second sump was not 1dentified during sample layout activities so
this boring was eliminated

e Several boring locations (01SB 08 01SB 10 and 01SB 11) were offset adjacent to sumps
instead of 1n them because these locations were maccessible for the concrete coring
machine and the Geoprobe® could not penetrate the concrete bottom of the sump
Samples were still collected at the designated depths relative to the bottom of the sumps

e Boring 01SB 10 was advanced using a stainless steel hand auger due to overhanging
structures blocking access for the Geoprobe® However the hand auger met refusal at 5 5
feet after collection of samples 01SB 10(0 0 5) 0802 and 01SB 10(04 05) 0802
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therefore the boring was offset and completed using the Geoprobe® These borings were
later 1dentified as 01SB 10Shallow and 01SB 10Deep

e Borings 01SB 04 and 01SB 07 were proposed to be located within five feet of each
other As aresult 01SB 07 was located and sampled as planned (in an o1l stained area)
and 01SB 04 was relocated within an open sump found 1n the southwest corner of the
building The operational purpose of this sump was not known

Samples from borings 01SB 01 and 01SB 02 were analyzed for PCBs and TPH Samples from
borings 01SB-03 01SB 05 01SB 06 and O1SB 12 through 01SB 17 were analyzed for metals
Samples from boring 01SB 04 were analyzed for metals PAHs PCBs and volatile organic
compounds (VOCs) Samples from borings 01SB 07 were analyzed for PCBs Samples from
borings 01SB 08 01SB 10 and 01SB 11 were analyzed for metals PCBs and TPH

Ten risk assessment borings were associated with Buillding 1 Four of the sample locations
(RA O1SB 01 through RA 01SB 04) were situated 1n the parking area (former billet yard) west
of Building 1 two (RA 01SB 05 and RA 01SB 06) were within the footprint of the building
and four (RA 01SB 07 through RA 01SB 10) were located 1n the parking area (former billet
yard) east of Building 1 All of the risk assessment borings were sampled using the Geoprobe®
ng and analyzed for metals PAHs PCBs and VOCs -

Contingency Sampling Program

Three additional soil borings (01SB 10A 01SB 10B and 01SB 10C) were advanced to define
the extent of the PCBs detected above the screening level at OISB 10 Samples were collected .
from all three borings from O to O 5 feet bgs using the Geoprobe rig except 01SB 10A which

was sampled with a stainless steel hand auger due to overhead obstructions blocking rig access to

the location Samples from 01SB 10A 01SB 10B and 01SB 10C were analyzed for PCB 1254

The eastern extent 1s defined by sample location O1SB 11

One additional boring (01SB 15A co located with sewer soil boring SRSB 39) was sampled to
define the extent of arsenic detected above the screening level at 01SB 15 One sample was
collected from O O 5 ft bgs and analyzed for arsenic Sample locations RA 01SB 08

RA 01SB 09 and RA RRSB 07 define the northern eastern and western boundaries

22 BUILDING 2

All sampling locations for the Building 2 Investigation Area are shown on Figure 2 3

221 Asbestos Containing Materials

Twenty refractory brick samples were collected from the debris piles 1n the forge furnace
foundations 1n Building 2 Two types of refractory bricks were 1dentified and one sample of
each type was collected from each foundation for asbestos fiber analysis

222 Concrete

The FSP did not include concrete sampling 1n Building 2 however significant o1l staining was
observed on the floor and therefore ten concrete sampling locations (02CS 01 through 02CS 10)
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were 1dentified Samples were collected at each of these locations from O 1 inch using a hammer
dnll and analyzed for PCBs

223 Product

Product samples were not addressed in the FSP however an o1l filled pipe was 1dentified 1n the
southeast corner of the building A sample (02PD 01) of the o1l was collected and submutted for
TPH and PCB analyses

Four small tanks with conduits containing a black substance were also observed 1n the western
mezzanine One of these tanks was opened and a product sample (02PD 02) was collected and
analyzed for PCBs

224 Solls

Initial Sampling Event

Nine so1l borings (02SB 01 through 02SB 09) were planned within the footprint of Building 2 in
areas that may have been impacted by historic industrial activities Borings 02SB 01 and

02SB 02 were located 1n o1l stained areas 1n the northeast corner of the building Two other
borings were located 1n o1l stained areas of the pump stations in Building 2 (02SB 03 in the west
and 02SB 04 1n the east pump station) Borings 02SB 05 through 02SB 09 were located at the
bottom of the central pipe trench connecting the pump stations All of these borings were
advanced using the Geoprobe® rig and analyzed for PCBs (and dioxins 1f PCBs were detected)
Samples from borings 02SB 01 through 02SB 04 were also analyzed for TPH

Eight test pit soil borings were planned 1n two test pits located 1n  production loops along either
side of the building 02TS 01 through 02TS 04 1n the western test pit and 02TS 05 through
02TS 08 1n the eastern test pit Two samples (0 to O 5 feet and 4 to S feet bgs) were collected
from each boring using a stainless steel hand auger and analyzed for metals PAHs PCBs
(dioxins 1f PCBs were detected) and VOCs

Two modifications were made to the FSP for the Test Pit so1l samples in Building 2 First
boring 02TS 01 was originally located beneath the western test pit floor however the concrete
floor of the trench at this location was more than six feet thick As a result the boring was re
located adjacent to the trench and three samples were collected using the Geoprobe® rig These
samples were noted as 8 to 9 feet 12 to 13 feet and 17 to 18 feet bgs as measured from the floor
of the building to coincide with the prescribed depths from the bottom of the 8 foot deep pit
Second a discretionary sample was collected 1n boring 02TS 05 from 2 to 3 feet bgs and
analyzed as the other test pit so1l samples In addition to the eight test pit so1l borings 1dentified
in the FSP a ninth test pit boring location (02TS 09) was located 1n a third test pit that was
excavated south of the eastern pit in Building 2 Two additional so1l samples were collected and
analyzed for metals PAHs PCBs (dioxins if PCBs were detected) and VOCs Dioxin analysis
of test pit soil samples containing PCBs was not specified in the FSP but was added for
consistency within Building 2 so1l samples

Twelve risk assessment borings (RA-02SB-01 through RA 02SB 12) were advanced within the
footprint of Building 2 All borings were sampled using a Geoprobe® rig with the exception of
RA 02SB 09 which was collected from below the bottom of a trench using a stainless steel hand

m 1116529173 SLAAP\REPORTS\SSEBS REPORT\DRAFT\DRAFT SSEBS TEXT DOC\29 AUG 030 2 5



SECTIONT WO Site-Snecific Investigations

auger Two other risk assessment borings (RA 02SB 03 and RA 02SB 12) required
modification to the FSP when they were offset from the trenches they were originally located
within and samples were collected using the Geoprobe® rig Three samples were collected from
each boring and analyzed for metals PAHs PCBs dioxins (if PCBs were detected) and VOCs

ACI collected composite soil samples from the material removed from the test pit excavations
for waste characterization Backfilling of the test pit excavations was postponed until
completion of the Building 2 Siding and Structural Steel Screening Study

Contingency Sampling Program

Due to the detection of dioxins and PCBs 1n Building 2 ten additional soil borings were
advanced around the perimeter of the building using the Geoprobe® g to evaluate the extent of
these contaminants These sample locations (02SB 10 through 02SB 19) were sampled at three
depths (005 4 5 and 9 10 ft bgs) and were analyzed for PCBs and dioxins

225 Surface Wipes

Surface wipe samples were not planned 1n the FSP for Building 2 However during excavation
activities 1n one of the trenches (near the center of the building) some conduit was encountered
that was filled with a black viscous substance A wipe sample (02SW 01) was collected from
the wiring that was covered with this black substance and analyzed for PCBs

23 BUILDING 3

231 Solls B

Building 3 was investigated by ACI under Contract No DACW41 00 D0019 Task Order No
002 Contamnated soils were sampled and subsequently removed along with the building
structure during 2002 The foundation excavation was backfilled in the spring of 2003 These
actions have addressed and resolved the 1ssues cited 1n the NON previously identified in
Section 1 34 Results from the April 2002 sampling event 1n Building 3 were used to define
impacted sotls for removal Since Arrowhead collected post removal clearance samples the
results of the previous sampling will not be addressed 1in the SSEBS and HHBRA as these
materials have been removed from the Site

24 BUILDING 4 )

All sampling locations for the Building 4 Investigation Area are shown on Figure 2 4

241 Concrete

One concrete sample location (04CS 01) was planned 1n Building 4 1n an o1l spot on the concrete
floor 1dentified 1in the Comprehensive EBS as containing PCBs Concrete samples were
collected from this location from O 1 inch and from 2 3 inches using a hammer dnll
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During sample layout activities an oily residue was observed 1n the bottom of the utility trenches
that were located to the north of the air compressor pits Two additional concrete samples

(04CS 02 and 04CS 03) were located 1n these trenches and analyzed for PCBs These concrete
samples were collected from O 1 inch only using a hammer drill

242 Solls

Initial Sampling Event

There were three soil borings (04SB 01 through 04SB 03) advanced to assess potentially
impacted sotls due to industrial activities in Building 4 Boring 04SB 01 was located underneath
a transformer 1n an area of PCB contaminated o1l staining Samples were collected from three
depths (O to 0 5 feet 4 to 5 feet and 6 to 7 feet bgs) using a stainless steel hand auger prior to
encountering refusal and analyzed for PCBs Borings 04SB 02 and 04SB 03 were collected
from beneath two randomly selected concrete equipment pits inside Building 4 Samples were
collected from three depths (0 to 0 5 feet 4 to 5 feet and 9 to 10 feet bgs) using a stainless steel
hand auger and analyzed for PCBs and TPH Two additional borings (RA 04SB 01 and RA
04SB 06) will also be used to assess potentially impacted soils to the west of Building 4 As
discussed below these borings were originally intended to be risk assessment borings and were
analyzed for metals PAHs PCBs pesticides and VOCs

Ten risk assessment borings (RA 04SB 0] through RA 04SB 10) were planned for Building 4
Eight were originally located within the footprint of the building and two (RA 04SB 01 and RA
04SB 06) were located outside of the building just west of the concrete platform located on the
west side of the building The two borings located outside the footprint of the building were
changed to be site characterization samples to maintain the consistency of all risk assessment
samples for Building 4 being within the building foundation Therefore two additional risk
assessment borings (RA 04SB O1A and RA 04SB 06A) were added within the footprint of the
building to replace the two outside borings that would no longer be used for the risk assessment
Two samples (0 to 0 5 feet and 2 to 3 feet bgs) were collected from borings RA 04SB 01A

RA 04SB 02 RA 04SB 06A and RA 04SB0O7 The remaining borings were to have three
samples (0 to 0 5 feet 4 to 5 feet and 9 to 10 feet bgs) collected however all but one

(RA 04SB 03) either met refusal or were located 1n unstable sand fill which began collapsing the
boring prior to reaching full depth Borings RA 04SB 04 and RA 04SB 05 each had three
samples with the lowest interval at 6 to 6 5 feet bgs Borings RA 04SB 08 and RA 04SB 10
were stopped with the collection of the 4 to 5 foot bgs sample and RA 04SB 09 had only the O
to 0 5 foot bgs sample collected All risk assessment samples were collected using a stainless
steel hand auger and analyzed for metals PAHs PCBs pesticides and VOCs except for sample
RA 04SB 02(0 0 5) 0902 for which the pesticide analysis was inadvertently omutted

Contingency Sampling Program

Four additional so1l borings were advanced in and around Building 4 during the contingency
sampling event Two of these (04SB 04 and 04SB 05) were located 1n trenches in the vicinities
of concrete samples 04CS 02 and 04CS 03 which had detected concentrations of PCBs above
the screening level Samples were collected from 04SB 05 with a stainless steel hand auger at
depths of 0 to 0 5 and 2 to 3 feet below the concrete bottom of the trench Due to the thickness
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of concrete 1n these trenches (greater than 4 feet) boring 04SB 04 was relocated outside the
building and sampled at depths of 0to 05 4to S 9to 10 and 11 to 12 feet bgs using the
Geoprobe® rig  Sampling at these depths ensured that appropriate depth below the trench was
achieved All six samples from these two borings were analyzed for PCBs The remaining two
borings (RA 04SB 06B and RA 04SB 08A) were located outside of the building foundation as
offsets for samples collected during the initial sampling event which had concentrations of PAHs
above the screening levels One sample was collected from RA 04SB 06B off the west edge of
the roadway west of Building 4 from O to 0 5 feet bgs using the Geoprobec"> ng This sample was
analyzed for benzo(a)anthracene benzo(a)pyrene benzo(b)fluoranthene benzo(g h 1)perylene
indeno(1 2 3-cd)pyrene and phenanthrene (all PAHs) Boring RA 04SB 08A was located south
of Building 4 with one sample collected from 4 to 5 feet bgs and analyzed for
benzo(b)fluoranthene (a PAH) -

243 Surface Wipes

Two surface wipe samples (04SW 01 and 04SW 02) were collected from transformer pads 1n the
basement of this building Both samples were analyzed for PCBs

Durtng sample layout activities an oily residue was observed 1n the bottom of the utility trenches
that were located to the north of the air compressor pits  As a result two additional surface wipe
samples (04SW 03 and 04SW 04) were collected 1n these trenches and analyzed for PCBs

These surface wipe samples were co located with concrete samples 04CS-02 and 04CS 03
respectively

25 BUILDING 5

All sampling locations for the Building 5 Investigation Area are shown on Figure 2 5§

251 Mastic

Three mastic samples were collected from Building 5 and analyzed for PCBs The first sample
(05MC 01) was collected on the first floor outside the elevator doorway The second sample
(05MC 02) was collected from beneath the floor tile 1inside a former maintenance room on the
first floor The third sample (05MC 03) was collected from mastic remaining on top of the wood
flooring 1n the southern portion of the catwalk that connected Buildings 3 and 5 This catwalk
has since been removed as a part of the Building 3 demolition

252 Solls

Initial Sampling Event

One Geoprobe® soil boring (05SB 01) was located 1n the former o1l storage area at the southwest
corner of Building 5 Three samples (0 to 0 5 feet 4 to 5 feet and 9 to 10 feet bgs) were
collected from this boring for PAH and TPH analyses

There were sixteen risk assessment borings (RA 05SB 01 through RA 05SB 16) advanced using
a stainless steel hand auger within the basement of Bullding 5 Two samples were collected
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from each location (0 to O S feet and 2 to 3 feet bgs) and analyzed for explosives metals PAHs
PCBs pesticides and VOCs

Contingency Sampling Program

The nature and extent of contamination was sufficiently defined by the samples collected during
the mnitial sampling event therefore no additional sampling was performed during the
Contingency Sampling Event

253 Surface Wipes

One surface wipe sample (05SW 01) was collected from an o1l stained area n the southeastern
corner of the elevator shaft This sample was analyzed for PCBs

26 BUILDING 6

All sampling locations for the Building 6 Investigation Area are shown on Figure 2 6

261 Mastic

Three mastic samples were collected from Building 6 and analyzed for PCBs The first sample
(06MC 01) was collected from exposed mastic located in the locker room 1n the second floor
catwalk that connected Buildings 3 and 6 This catwalk has since been removed as a part of the
Building 3 demolition The second sample (06MC 02) was collected from beneath floor tile 1n
the hallway just south of the catwalk that connected Buildings 3 and 6 The third sample
(06MC 03) was collected on the first floor near the western door on the north side of the
building

262 Sediment

One sediment sample (06SD 01) was collected from the heating duct found in the hearth room
on the first floor of Building 6 This sediment sample was analyzed for metals SVOCs and

VOCs
263 Solls

Initial Sampling Event

One Geoprobe® soil boring (06SB 01) was located 1n the former o1l storage area at the southeast
corner of Building 6 Three samples (0 to 05 feet 4 to 5 feet and 9 to 10 feet bgs) were
collected from this boring for PAH and TPH analyses

There were fourteen risk assessment borings (RA 06SB 01 through RA 06SB 07 and

RA 06SB 09 through RA 06SB 15) advanced using a stainless steel hand auger within the
basement of Building 5 Two other locations (RA 06SB 08 and RA 06SB 16) were not sampled
because a wall divided the basement and access to the other area could not be found Two
samples were collected from each location (0 to 0 5 feet and 2 to 3 feet bgs) and analyzed for
explosives metals PAHs PCBs pesticides and VOCs
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Contingency Sampling Program .

Several so1l samples in the basement of Building 6 had detections of beryllium mercury and

4 4 dichlorodiphenyltrichloroethene (4 4 DDT) (a pesticide) above the screening levels While
most of these detections were in surface samples surrounded by other samples that were not
above the screening level one sample (RA 06SB 04) was from the 2 3 ft bgs depth and therefore
this zone was not vertically defined One additional boring (RA 06SB 04A) was advanced
during the contingency sampling event using a stainless steel hand auger This boring was
sampled from 4 to 5 feet bgs and analyzed for mercury and a pesticide 44 DDT

264 Surface Wipes

Five surface wipe samples were collected from this building One (06SW 01) was co located
with 06SD 01 and collected from 1nside the heating duct that was found 1n the hearth room on
the first floor of Building 6 This wipe sample was analyzed for VOCs SVOCs and metals The
other four wipe samples were collected from the underground concrete walkways that connected
Buildings 3 and 6 (06SW 02 through 06SW 04) and Building 6 to the SLOP building to the
south (06SW 05) These four samples were analyzed for PCBs

27 BUILDING 7

All sampling locations for the Building 7 Investigation Area are shown on Figure 2 7

271 Concrete

One concrete sample (07CS 01) was collected from an o1l stained area on the concrete floor of
Building 7 using a hammer drill  This concrete sample was analyzed for TPH

272 Sediment

A test pit was excavated within the bounds of the cooling tower foundation — just east of
Building 7 A sediment sample (07TD 01) was planned from this pit to characterize the cooling
tower blowdown 1f present There was no layer of sediment encountered 1n this test pit
therefore no sediment sample was collected

273 Solls B

Initral Sampling Event

One boring (07SB 01) was co located with 07CS 01 1n an area of o1l stained concrete floor
inside Building 7 Three samples were collected from the so1l beneath this location using a
stainless steel hand auger and analyzed for TPH

Sixteen risk assessment soil borings (RA 07SB 01 through RA 07SB 16) were planned 1n the
area i and around Building 7 Two of the borings (RA 07SB-05 and RA-07SB 09) were

located 1nside the footprint of Building 7 and had to be advanced and sampled at two depths (0 to

0 5 feet and 2 to 3 feet bgs) using stainless steel hand augers The remaining locations were
sampled at three depths (0to 0 5 feet 4 to 5 feet and 9 to 10 feet bgs) using the Geoprobe®
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except for RA 07SB 10 which met refusal at 2 feet bgs therefore only one sample was
collected All samples collected were analyzed for metals PAHs PCBs and VOCs

ACI collected composite so1l samples from the material removed from the test pit excavations
for waste characterization Backfilling of the test pit excavations was postponed until
completion of the Building 2 Siding and Structural Steel Screening Study

Contingency Sampling Program

PCBs were detected at concentrations above the screening level at one location (RA 07SB 02) in
the surface sample adjacent to Building 7 Samples below the screening level were located east
south and west of this sample so only the north extent required further characterization One
additional boring (RA 07SB 02A) was advanced and sampled from 0 to 0 5 feet bgs during the
contingency sampling event using the Geoprobe® rg This sample was analyzed for PCB 1254

28 BUILDING 8

All sampling locations for the Building 8 Investigation Area are shown on Figure 2 8

281 Sediment

Two sediment samples were collected from the utility trench that previously contained fuel o1l
lines One (08SD 01) was located north of the main doorway on the north side of Building 2 1n
the trench from the original location of the tanks and pump building north of Building 2 The
other (08SD 02) was located just north of the northeast corner of Building 2 1n the trench from
the second location of the tanks and pump building east of Building 2 Both samples were
collected from the bottom of the trench using stainless steel hand trowels Neither location
contained a significant amount of sediment Both samples were analyzed for TPH

282 Soils

Initial Sampling Event

Seven soil borings (08SB 01 through 08SB 07) were advanced along the path of the former
pipeline trench that connected the post 1958 fuel o1l storage area pump house to Building 2
Excavation along the path revealed that the concrete trench had been removed prior to this
investigation Three samples were collected from each boring using the Geoprobe® rig and
analyzed for TPH One additional boring (08SB MWO02) was advanced adjacent to monitoring
well 08MW 02 because impacted soil was observed at this location during well nstallation A
so1l sample was collected from this boring 1n the impacted depth (11 to 13 feet bgs) and analyzed
for TPH

There were twenty risk assessment borings (RA-08SB 01 through RA 08SB 20) advanced
within the former o1l storage area using the Geoprobe® rig Three samples were collected from
each location (0 to 0 5 feet 4 to 5 feet and 9 to 10 feet bgs) and analyzed for metals PAHs
PCBs and VOCs One discretionary sample was collected from boring RA 08SB 15 at 14 to 15
feet bgs due to noticeable petroleum odors from below the 9 to 10 foot sample This sample will
not be used for the HHBRA due to the depth of collection but will be used 1n characterizing the
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Site  Due to the odors present 1n the soi1l this sample was analyzed for TPH 1n addition to the
analyses listed above

AClI collected composite so1l samples from the material removed from the test pit excavations
for waste characterization Backfilling of the test pit excavations was postponed until
completion of the Building 2 Siding and Structural Steel Screening Study

Contingency Sampling Program

Total petroleum hydrocarbons — diesel range organics (TPH DRO) was detected above the
screening level at location 08SB 07 in the 7 8 ft bgs sample With 08SB 06 defining the
northern extent and RA 08SB 09 defining the western extent two additional borings (08SB
07A and 08SB 07B) were advanced south and east of 08SB 07 using the Geoprobe® rig with
samples collected 1n the 7 8 ft bgs depth interval and analyzed for TPH DRO

I 1 Dichloroethene (1 1 DCE) was detected above the screening level near Building 8 at RA
08SB 05 1n the surface (0 to O 5 ft bgs) sample Since RA 08SB 01 RA 08SB 06 and RA
08SB 09 define the northern eastern and southern extents respectively one additional boring
(RA 08SB 05A) was advanced west of RA 08SB 05 and the sample collected from 0to 0 5 ft
bgs was analyzed for 1 1 DCE

PAHs specifically acenaphthylene benzo(a)anthracene benzo(a)pyrene benzo(g h 1)perylene
and phenanthrene were detected above the screening level at location RA 08SB 16 1nthe 4 5 ft
bgs sample RA 08SB 12 RA 08SB 15 and RA 08SB 20 define this location to the north
west and south respectively The eastern extent was defined by advancing an additional boring
RA 08SB 16A and collecting a4 5 ft bgs sample for analysis of the indicated PAHs

29 BUILDING 10

All sampling locations for the Building 10 Investigation Area are shown on Figure 2 9
291 Solls B

Initial Sampling Event

Five soil borings (10SB 01 through 10SB 05) were advanced in the vicinity of Building 10 the
former underground quench o1l storage tank area Boring 10SB 01 was located within the area
of the UST removal Borings 10SB 02 through 10SB 05 were located outside of the excavated
UST removal area to determune 1if all of the impacted soil had been removed Two borings
10SB 01 and 10SB 03 encountered refusal prior to achieving the required depth for sampling
therefore these borings had to be offset with boring locations 10SB 01 A and 10SB 03A
respectively A discretionary sample was collected from boring 10SB 01 from a thin layer
(approximately 4 inches thick) of impacted so1l immediately above the refusal point at 15 feet
bgs All samples were collected using the Geoprobe:® and analyzed for benzene toluene
ethylbenzene and xylenes (BTEX) and TPH

There were no risk assessment sample locations 1n this investigation area
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THo -

Contingency Sampling Program

All Building 10 samples specified 1n the FSP were collected and the results were all below the
screening level for TPH DRO However samples taken from deeper than 10 ft bgs in nearby
sewer borings (SRSB 18 and SRSB 19) had detecttons above the screening level in the 14 15 ft
bgs depth interval Therefore four additional so1l borings (10SB 06 through 10SB 09) were
advanced using the Geoprobe® rig during the contingency sampling event These borings were
located 1n the approximate vicinities of soil borings 10SB 02 through 10SB 05 from the first
sampling event Samples were collected from 14 tol5 feet bgs 1n each boring and analyzed for
TPH DRO

2 10 NORTHEAST PARKING AREA

All sampling locations for the Northeast Parking Area Investigation Area are shown on
Figure 2 10

2101 Soils

Initial Sampling Event

Eight Geoprobe® risk assessment borings (RA NESB 01 through RA NESB 08) were advanced
in the Northeast Parking Area Three samples (0 to 0 5 feet 4 to 5 feet and 9 to 10 feet bgs)
were collected from each location and analyzed for metals PAHs PCBs and VOCs

Contingency Sampling Program

PAHs were detected above the screening level in the 0 0 5 ft bgs sample at location

RA NESB 01 Adjacent samples defined all but the eastern extent therefore one additional soil
boring (RA NESB 01A) was advanced using the Geoprobe® rig during the contingency
sampling event A sample was collected from O to 0 5 feet bgs and analyzed for
benzo(a)anthracene benzo(a)pyrene benzo(b)fluoranthene benzo(g h 1)perylene

indeno(1 2 3 cd)pyrene and phenanthrene (all PAHs)

2 11 RAILROADS

All sampling locations for the Railroad Investigation Area are shown on Figure 2 11

2111 Solls

Imitial Sampling Event

Eleven risk assessment so1l borings (RA RRSB 01 through RA-RRSB 11) were advanced at 150
foot intervals along the railroad lines on the Site using the Geoprobe® g Two other borings
(RA RRSB 12 and RA RRSB-13) were planned along the railroad line leaving the Site to the
south but access to the adjacent property could not be obtained Three samples (0 to 0 5 feet 4
to 5 feet and 9 to 10 feet bgs) were collected from each location and analyzed for metals PAHs
PCBs and VOCs
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Contingency Sampling Program

Sample RA RRSB 10(0 0 5) 0802 exhibited 1 1 DCE above the screening level in the 0 to 0 5
foot bgs interval This was the only detection along the railroads above the screening level for

1 1 DCE Since this location 1s relatively remote from other borings four additional soi1l borings
(RA RRSB-10A RA RRSB 10B RA RRSB 10C and RA-RRSB-10D) were advanced with the
Geoprobe® rig during the second sampling event Samples were collected from each boring
from O to 0 5 feet bgs and analyzed for 1 1 DCE (a VOC)

2 12 ROADWAYS

All sampling locations for the Roadway Investigation Area are shown on Figure 2 12

2121 Soils

Initial Sampling Event

Sixteen pairs of roadway nisk assessment borings (RA RDSB 01 through RA RDSB 16 and

RA RDSB 01E through RA RDSB 16E) were advanced at 150 foot intervals along the site
roadways The borings without an E designation were collected from along the center of the
roadway and the borings with an E designation were collected from the edge of the roadway
where runoff was expected All of these horings were completed using the Geoprobe rig and
samples were analyzed for metals PAHs PCBs and VOCs (four samples located around former
Building 9 (RA RDSB 13 RA RDSB 13E RA RDSB 14 and RA RDSB 14E) were also
analyzed for explostves)

Contingency Sampling Program

1 1 DCE (a VOC) was detected above the screening level at RA RDSB-01E 1n the 9 10 ft bgs
sample Since RA RDSB 01 defines the southern extent and the property boundary with a
retaining wall and drop off to I 70 defines the northern extent two additional bormgs

(RA RDSB 01EA and RA RDSB 01EB) were advanced using the Geoprobe rig and analyzed
for 1 1 DCE 1n the 9 10 ft bgs sample 1nterval

PAHs specifically benzo(a)anthracene benzo(a)pyrene benzo(b)fluoranthene

benzo(g h 1)perylene and phenanthrene were detected above the screening levels at

RA RDSB 02 in the 9 10 ft bgs sample Since RA RDSB 02E and the property boundary define
the northern and eastern extents two additional borings RA RDSB 02A to the south and

RA RDSB 02B to the west were advanced using the Geoprobe® rig wath samples collected and
analyzed for these PAHs 1n the 9 10 ft bgs depth interval

Antimony was detected above the screening level in the 0 to 0 5 ft bgs sample at RA RDSB-16E
With RA RDSB 16 defining one direction three addittonal borings (RA-RDSB 16EA

RA RDSB 16EB and RA RDSB 16EC) were advanced using the Geoprobe® rg with 0 to 0 5
ft bgs samples collected and analyzed for antimony
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213 SEWERS

All sampling locations for the Sewer System Investigation Area are shown on Figure 2 13

2131 Survey

After a preliminary survey of manhole locations and collection of wastewater and sediment
samples from the sewer system the main sewer lines at SLAAP were surveyed with a video
camera These lines were videotaped to 1dentify any breaches 1n the lines that may have
historically been conduits for releasing contaminants to the subsurface The survey consisted of
the following

e 177 lhinear feet of 6 inch diameter sewer line

e 2 667 linear feet of 12 inch diameter sewer line

e 719 linear feet of 15 inch diameter sewer line and
250 linear feet of 18 inch diameter sewer line

ODESCO Industrial Services Inc (ODESCO) completed the sewer survey 1n accordance with
the FSP with the following exceptions After assessing the conditions at the site ODESCO
personnel advised that a regular survey camera used 1n conjunction with ventilation equipment
would adequately safeguard against the development of any explosive atmospheres within the
sewer system therefore an explosion proof camera was not used Several sections of sewer line
were removed or blocked erther intentionally with brick and mortar or with hardened sediments
and debris Figure 2 1 represents the sewer system as 1t currently exists and also delineates
portions of the system that were 1naccessible and not surveyed

2132 Sediment

Imitial Sampling Event

Thirteen sediment samples were 1dentified 1n the FSP to be collected from the combined
(storm/santtary) sewer system at SLAAP Eleven of these samples were to be site wide sediment
samples (SRSD 01 through SRSD 11) and two (02SD 01 and 02SD 02) were to be associated
with the mvestigation of Building 2 because available drawings depicted these two manholes
inside the building During site reconnaissance and sample layout activities 1t was observed that
the two manholes were actually located immed:iately south of Buillding 2 Therefore these
locations are treated as site wide sediment samples although the sample nomenclature remained
the same

Sediment was present 1n only five of the intended thirteen sample locations therefore the only
sediment samples collected were SRSD 02 SRSD 03 SRSD 04 02SD 01 and 02SD 02 These
samples were analyzed for metals PCBs SVOCs TPH and VOCs (except 02SD 01 and
02SD-02 were not analyzed for SVOCs since they were originally designated as Building 2
characterization samples)
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Contingency Sampling Program- ’

Due to the extent of dioxin contamination found 1n Building 2 during the initial sampling event
further characterization of the sewer system 1n this portion of the Site was required SRSD 03
was 1dentified for PCB and dioxin analyses to address this data gap However this manhole was
clogged with debris and so1l runoff from the Building 3 demolition and backfill activities
Therefore the sample was relocated and collected from SRSD 02 and analyzed for PCBs and
dioxins

2133 Solls

Initial Sampling Event

Thirty-four sewer soil borings (SRSB 01 through SRSB 34) were located adjacent to the sewer
lines approximately every 150 feet based on the sewer line survey Samples were collected
using a Geoprobe® rig and analyzed for metals PCBs SVOCs TPH and VOCs Starting at the
elevation of the sewer line the FSP indicated that three soil samples were to be collected per
boring at depths of 0to 0 5 feet 4 to 5 feet and 9 to 10 feet below the sewer line  Since all of
these samples would be of subsurface soils and the RS60 sampler would be difficult to advance
to depth the first sample interval was increased to one foot to ensure sufficient sample volume
from the Macrocore 2 sampler Due to the depth of the sewers on site sixteen of the borings
met refusal at the so1l bedrock 1nterface prior to attaining sufficient depth for the nine to ten foot
sample For four of these borings the third sample was collected 1n the final of foot of soil prior '
to refusal Nine of these borings met refusal between five and six feet below the sewer line
therefore 1n these 1nstances only two samples were collected Two borings met refusal between
three and four feet below the sewer line therefore the second sample was collected 1n the final
foot of so1l prior to refusal Refusal was met 1n one boring less than one foot below the first
sample nterval therefore no additional samples were collected The following summarizes the
samples collected from each sewer so1l boring
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SECTIONTWO Site-Specific Investigations

Samples Collected from Sewer So1l Borings

3 Samples 3 Samples 2 Samples 2 Samples One Sample

0145910 0145 <9) (01 45) 01 <4) on
SRSB 05 SRSB 09 SRSB 01 SRSB 10 SRSB 18
SRSB 06 SRSB 12 SRSB 02* SRSB 20
SRSB 07 SRSB 27 SRSB 03
SRSB 08 SRSB 27 SRSB 04
SRSB 15 SRSB 11
SRSB 16 SRSB 13
SRSB 19 SRSB 14
SRSB 21 SRSB 17
SRSB 22 SRSB 28
SRSB 23
SRSB 24
SRSB 25
SRSB 26
SRSB 29
SRSB 30
SRSB 31 * second sample
SRSB 32 was collected
SRSB 33 from 5 to 6 feet

Contingency Sampling Program

Sixteen additional so1l borings were advanced using the Geoprobe® rig during the CSP Ten of
these soil borings (SRSB 35 through SRSB 44) were intended to assess the potential for
contamination of the soil 1n the immediate vicimity of breaches in the sewer lines identified
during the sewer survey and therefore were analyzed for metals PCBs SVOCs TPH and
VOCs Due to the depth of the sewers on the Site six of the borings met refusal at the soil
bedrock interface prior to attaining sufficient depth for the nine to ten foot sample For one of
these borings the third sample was collected 1n the final foot of soil prior to refusal Two of
these borings met refusal between five and six feet below the sewer line 1n these instances only
two samples were collected Refusal was met in two borings less than one foot below the first
sample interval therefore no additional samples were collected One boring encountered refusal
at a depth well above that indicated for the sewer line A suitable location for an offset boring
could not be located due to construction and proximity requirements to the identified breach
therefore no samples were collected from boring SRSB 43 The following summarizes the
samples collected from each sewer soi1l boring

Samples Collected from Sewer Soil Borings

3 Samples 3 Samples 2 Samples One Sample ~ No Samples

(0145910 {0145 <9) (01 45) on Collected
SRSB 37 SRSB 36 SRSB 35 SRSB 42 SRSB 43
SRSB 38 SRSB 41 SRSB 44
SRSB 39
SRSB 40

Four of the remaining so1l borings (SRSB 16A SRSB 16B SRSB 16C and SRSB 16D) were
advanced to define the extents of a TPH DRO detection above the screening level at location
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SECTIONTWO Site-Specific Investigations

SRSB 16 Due to the highly vanable surface elevation 1n the vicinity of these samples the
sample depths were adjusted to be at the same elevation as the original sample The resulting
sample depths were 5 5 to 6 5 feet bgs for SRSB 16A 8 to 9 feet bgs for SRSB 16C and 9 to
10 feet bgs for both SRSB 16B and SRSB 16D These four samples were analyzed for

TPH DRO

The other two additional borings (SRSB 30A and SRSB 30B) were advanced 1n the vicinity of
SRSB 30 to define the extent of PAHs found at concentrations above the screening level 1n the 3
to 4 ft bgs sample These new borings were sampled from 3 to 4 feet bgs and analyzed for
benzo(a)anthracene benzo(a)pyrene benzo(b)fluoranthene benzo(g h 1)perylene

dibenz(a h)anthracene 1ndeno(1 2 3 cd)pyrene and phenanthrene (all PAHs)

2 134 Wastewater

Thirteen wastewater samples were 1dentified in the FSP to be collected from the combined
(storm/sanitary) sewer system at SLAAP Eleven of these samples were to be site wide
wastewater samples (SRWW 01 through SRWW 11) and two (02WW 01 and 02WW 02) were
to be associated with the investigation of Building 2 because available drawings showed these
two manholes 1nside the building Durning site reconnaissance and sample layout activities 1t
was observed that the two manholes were actually located immediately south of Building 2
Therefore these locations are treated as site wide wastewater samples although the sample
nomenclature remained the same

Wastewater was present in all but three of the intended thirteen sample locations therefore
wastewater samples SRWW 05 SRWW 08 and SRWW 09 were not collected The collected
samples were analyzed for metals PCBs SVOCs TPH and VOCs (02WW 01 and 02WW 02
were not analyzed for SVOCs since they were originally designated as Building 2
characterization samples)

2 14 GROUNDWATER

All sampling locations for the Groundwater Investigation Area are shown on Figure 2 14

Four new groundwater monitoring wells were installed by Aquadnll Inc with a cable tool
equipped drill rig in the overburden matenals on the site  Three of these wells (08MW 01
08MW 02 and 08MW 03) were associated with Building 8 and one well (03MW 01) was
associated with Building 3 The bottom of each of these wells was placed on top of the shale
bedrock These wells were installed 1n accordance with the FSP with the following exceptions
Three of the four monitoring wells were 1nstalled with ten foot long screens instead of the five
foot long screens specified 1n the FSP because no obvious water bearing unit was encountered
duning drilling and the longer screened wells would be more likely to produce water from the
clay formation The fourth well (03MW 01) was not deep enough to accommodate a ten foot
screen therefore a seven foot screen was nstalled The other change 1n well 1nstallation
procedures was that bentonite chips were used to seal the boreholes 1nstead of the cement
bentonite grout specified 1n the FSP The State of Missour: approved this change since their
regulations allow this procedure

Although distinct water bearing formations were not observed during the d;lllmg sufficient
water was eventually produced from the silty clay formations 1n all four of the new monitoring
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wells Water was observed leaking from an on site fire hydrant in close proximuty to several of
the new monitoring well installation locations where water was also noted 1n the gravel layer
beneath the roadways

The four new monitoring wells were developed using both a Grundfos pump and disposable
bailers The wells were surged 1n some cases with de 10nized water added to the well for
sufficient volume and purged dry Since these four wells did not recharge quickly they were
not purged again prior to sampling the following week The EPA and MDNR Project Managers
approved this change to the FSP because the water level 1n these wells never stabilized during
development

Nine existing on site wells (02MW 01 10MW 01 and SWMW 01 through SWMW 07) are also
present on site and were sampled as part of the August/September 2002 field activities

Sampling at each of these wells was attempted using low flow techniques with a Fultz pump
However every well displayed excessive drawdown during pumping even at rates less than the
0 5 liters (L)/minute required for low flow sampling Therefore each well was pumped dry and
allowed to recover for 24 hours before sampling with disposable hand bailers This method can
lead to higher turbidity 1n the samples which may 1dentify contamination in the sample due to
so1l particles 1n the unfiltered water sample

Water levels were measured from all thirteen wells at various times throughout the initial
sampling event and on two occasions during the CSP

Groundwater samples were collected from all thirteen wells and analyzed for explosives metals
nitrates PAHs PCBs pesticides phosphorus SVOCs and VOCs After observing leakage from
a fire hydrant near the southeast corner of Building 2 additional analyses were performed to
identify the potential city water infiltration into the subsurface soils Field test strips were added
to estimate total alkalinity total hardness free chiorine and total chlorine at all thirteen wells and
the fire hydrant Also samples from 03MW 01 08MW 03 and 08MW 02 and the fire hydrant
were analyzed for chlonde and fluoride to compare the city water to the water found 1n these
wells near the observed leaking hydrant

2 15 REGIONAL BACKGROUND

2151 Solls

Ten surface soil samples were collected from local municipal parks The sample results were
used to calculate regional background levels of metals and PAHs Five of these samples were
collected from Penrose Park located just south of I 70 on both sides of North Kingshighway
Boulevard approximately 1 3 mules southeast of SLAAP According to St Lows City Parks
Commussioner Mr Dan Skillman Penrose Park has been owned and operated as a park by the
City since 1910 He did not know of any previous industrial activity at this location He did
mention that an underground diesel fuel storage tank had been located near a maintenance shed
in the park however none of the five samples were located near the maintenance shed

The other five samples were collected from Dwight Davis Park located north of I 70 and east of
Riverview Boulevard between Lillian and Theodore Avenues approximately 0 4 mules east
northeast of SLAAP According to Mr Skillman this park has been owned and operated by the
City since 1951 Since 1t was possible that industnal facilities could have been present on this
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property prior to 1951 a 1931 Sanborn map of the park area was reviewed The entire area of .
-the park was either residences or open lots 1n 1931 A gas station with three aboveground

storage tanks was indicated on the Sanborn map just north of the park at the southeast corner of

Riverview Boulevard and Theodore Avenue This gas station was not within the park

boundaries and no samples were collected from this area

The locations of these parks 1n relation to the Site are shown in Figure 2 15
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SECTIONTHREE Physical Charactenistics of the Site

31 TOPOGRAPHY

SLAAP 1s located in the southern portion of the Dissected Till Plains Section of the Central
Lowland Province The topography of this area consists of rolling uplands with slopes of 2 to 5
percent and an elevation range of 500 to 550 feet above mean sea level (msl) sloping gently to
the south within a 2-mule radius of the SLAAP property (Environmental Data Resources Inc
(EDR) 1999) The SLAAP property 1s bounded on the north by Interstate 70 on the west by
Goodfellow Boulevard on the south by PURO (located 1n a portion of the former SLOP site)
(PURO has since been replaced by Triad Manufacturing Inc ) and on the east by Riverview
Boulevard

32 GEOLOGY

The geology of the SLAAP property based on the Comprehensive EBS Report (TTEMI 2000)
and 1n1tral and CSP field investigations for the SSEBS generally consists of fill materials lean
clay (silty clay) fat clay and cherty gravel overlying Pennsylvanian age shale Underlying the
shale 1s the Mississippian age St Genevieve limestone Figure 3 1 presents a geological cross
section location map for the geological cross sections presented in Figures 3 2 and 3 3

Fill material consisting of a thin layer of gravel (typically one foot thick) 1s usually present
underneath asphalt and concrete In addition fill material consisting of lean clay 1s encountered
throughout the site generally ranging 1n thackness from [ to 8 feet However since the fill
matenal was likely cut from adjacent lean clay portions of the Site the interface 1s not clear and
the true depth of the fill may be significantly deeper in some portions of the Site than described
on the boring logs Underlying the fill material 1s lean clay and in most of the borings fat clay 1s
underlying the lean clay The thickness of the fill/lean clay/fat clay overburden matenals
overlying the shale range from approximately 14 to 26 feet

Shale was encountered 1n ten of the thirteen monitoring well borings and twelve soil borings
completed during the Comprehensive EBS and SSEBS investigations at depths ranging from 12
to 31 9 feet bgs The maximum thickness of shale encountered was 15 feet however all of these
borings were terminated prior to reaching the bottom of the shale unit According to the
Comprehensive EBS a soil boring drilled in 1971 at SLAAP encountered a medium hard
medium to fine grained limestone (St Genevieve limestone) at 65 feet and the bedrock units
beneath the site were reported as flat lying (TTEMI 2000)

33 HYDROGEOLOGY

Bedrock units 1n and around St Louis are capable of yielding varying amounts of groundwater
Well yield depends on site specific geologic and well characteristics Most wells 1n the St Louis
area yield a maximum of 50 gallons per minute from depths down to 800 feet bgs (USATHMA
1979) These wells are screened 1n limestones and sandstones ranging 1n age from Mississippian
to Ordovician Water yields of up to 1 955 gallons per minute (gpm) can be expected from wells
dnlled 1n thick alluvial deposits that contain little silt or clay like materital However no potable
water wells are reported to exist within 3 miles down gradient of SLAAP (USAEHA 1993)
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Regional groundwater flow 1n the SLAAP area 1s north northeast toward the Mississipp1 River
The stormwater runoff 1n St Lous County discharges to the Missour: River to the north the
Mississippt River to the east and the Meramec River to the south

34 CLIMATOLOGY/METEOROLOGY

Average annual precipitation 1s about 36 inches with the wettest perrod (about 10 5 inches)
between March and May 1n the form of showers and thunderstorms Snowfall averages 18
inches annually January 1s the coldest month with an average low temperature of 20°F July 1s
the warmest month with an average high temperature of 89°F (NOAA 2002)

35 HYDROLOGY

No surface water 1s present on the SLAAP property The closest body of water the Mississipp1
River 1s located about 3 mules from the property Stormwater on the property 1s collected by
catch basins that discharge to the Metropolitan St Louis Sewer District combined sewer system

36 ECOLOGY B

Biology

Except for small grassy areas buildings and asphalt cover the SLAAP property Most vegetative
growth on the site 1s volunteer weeds and small trees The site serves as a habitat for a variety of
insects and occasional mammals (opossum raccoon etc ) typical of vacant property/butldings 1n
an urban area

Endangered Species

No endangered or threatened species have been 1dentified on the property According to the
Missour: Department of Conservation the transfer outgrant or disposal of the SLAAP property
will not impact any endangered species or cause sensitive environment concerns in the vicinity
of the property (Missour1 Department of Conservation 1993)

Wetlands

A 1994 National Wetlands Inventory map of the area within 2 miles of SLAAP was reviewed to
identfy surface water bodies and wetlands According to the map the closest wetland 1s
approximately 1 4 mules east of SLAAP and another wetland lies approximately 1 5 miles
northwest of SLAAP No wetlands were 1dentified on the SLAAP property or 1n 1ts immediate
vicinity (EDR  1999) -
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37 SITE LAND USE

General

SLAAP 1s located along I 70 within the boundaries of St Louits Missouri The surrounding area
1s comprised of a mixture of residential commercial and light industnal applications as well as
area schools parks and daycare facilities

Archeology

SLAAP 1s located across the Mississipp1 River from the American Bottoms archeological region
In 1985 an archeological overview and management plan was prepared for SLAAP According
to the plan no known or 1dentifiable potential archeological sites are located on the SLAAP
property Most of the SLAAP property 1s asphalt paved or covered by structures therefore
some type of ground disturbance has impacted most of 1t It 1s doubtful that any surficial
archeological sites remain on the SLAAP property However the existence of subsurface
archeological deposits 1s possible (Woodward Clyde Consultants 1985)

A letter from the MDNR Diviston of State Parks dated June 21 1994 indicates that none of the
SLAAP structures are eligible for inclusion on the National Registry of Historic Places (MDNR
1994)
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This section presents the nature and extent of contamination based on the screening levels
developed in the FSP for implementation during the SSEBS Except for metals and PAHs
(discussed below) the FSP screening levels were based on the lower value from the EPA Region
IX Residential PRGs established 1n 2000 and the MDNR CALM Scenario A contaminant levels
established 1n 2001 which are based on conservative residential exposures

Regional background so1l samples were collected as described 1n Section 2 15 to establish
background concentrations of metals and PAHs 1n the vicinity of SLAAP The regional
background contaminant level was taken to be the 95% upper tolerance limit for 95% of
observations but this value was calculated only after examination of the background data and
removal of data points which were considered to be outhiers (Hogg 1987) The determunation of
which data points were outhiers was made with Dixon s Extreme Value Test and the data
determined not to be outliers were confirmed to be normally distributed by the Studentized
Range Test (EPA 1998b) Non detect values were input as one half of the reporting limit unless
the laboratory consistently reported estimated detections at least an order of magnitude below the
reporting limit 1n which case the non detect values were excluded For analytes where most
data points were excluded or non detect no background levels were calculated These
background levels were used as screening levels for metals and PAHs 1f they were greater than
the lower value between the PRG and CALM Table 4-1 presents the analytical data from the
background soil sampling for metals and PAHs and the background concentration based on the
statistically determined 95% upper tolerance limit

Although EPA Region IX 1ssued a revised set of PRG values 1n 2002 after the SAP was 1ssued
the screening levels were not modified for the CSP However the 2002 PRGs are being used for
screening the data in the SSEBS and HHRA because they represent the most current guidance
available The most significant change due to the use of the current PRGs 1s the increase 1n the
screening level for 1 1 DCE Several detections of 1 1 DCE were investigated under the CSP
because they exceeded the original screening level based on the 2000 PRGs However no

1 1 DCE concentrations exceeded the revised screening level during either sampling event
Therefore 1 1 DCE detections even though originally triggering further investigation under the
CSP are now all below the screening level and require no further discussion

Additional screening levels that have been identified for this SSEBS and the HHRA include
o 1% asbestos fibers for ACM (EPA 1987)
¢ 10 ppm for PCBs 1n concrete (MDNR 2001)
e 50 mg/kg for PCBs 1n mastic and product samples (EPA 1998a)
e 10 ug/100 cm’ for PCBs 1n surface wipe samples (EPA 1998a)

Screening levels for dioxins remain unchanged from the FSP however the method of
calculating the toxicity equivalency quotient (TEQ) has been revised The TEQ 1s calculated by
taking the sum of the products from multiplying each of the compound concentrations by the
associated toxic equivalent factor (TEF) TEEF values published in 1988 by the EPA were
originally used to calculate the TEQ for each sample However the World Health Organization
(WHO) published revised TEFs in 1997 which have been used for calculating the TEQ for
samples 1n this SSEBS and the HHRA
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Guidance on screening levels for sediments were not available therefore the sediment results are
compared to the soil screening levels Groundwater and wastewater sample results are compared
to the water screening levels Althiough the PRG and CALM values were not developed for
evaluating wastewater quality they serve as a very conservative screening level for the
wastewater found 1n the SLAAP sewer system

Updated screening levels for compounds 1n so1l water and miscellaneous media are presented 1n
Tables 4-2 4 3 and 4 4 respectively Analytical laboratory results are statistically summarized
in Table 4 5§ for the entire Site and 1n Tables 4 6 through 4 17 and 4 19 for each Investigation
Area These tables present all of the chemicals with detectable concentrations within the Site or
Investigation Area and the screening level the maximum concentration and the Sample ID for
the sample or samples with the maximum concentration Also included 1n these tables are the
frequency of detections frequency of detections above the screening level munimum
concentration detected above the screening level and ratio of the maximum concentration to the
screening level Table 4 18 presents the results of all water level measurements collected during
both the initial and CSP sampling events Ground surface elevation top of-casing elevation and
calculated groundwater elevation are also shown 1n this table Figures 4 1 and 4 2 show the
groundwater surfaces for the two rounds of water levels collected during the CSP Tables of all
analytical results by sample media and Investigation Area are presented in Appendix C

41 BUILDING 1

All samples were collected as part of the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Building 1 Investigation Area 1s presented 1n
Section 21 Sample locations for the Building | Investigation Area are shown 1n Figure 2 2
Samples with compounds detected at concentrations above the screening level are presented 1n
tabular form following each discussion A statistical summary of all compounds detected 1n the
Building | Investigation Area 1s presented in Table 4 6 All analytical data collected from
samples 1n the Building 1 Investigation Area are presented in Appendix C Tables C 1a for soils
and C 2 for concrete

411 Concrete

PCB 1254 was detected 1n one of the two samples but at a concentration below the screening
level

412 Soll

PCB 1254 was detected 1n one of the fifty-one samples at a concentration above the screening
level This sample was collected from the 0 to 0 5 foot bgs interval from boring location
01SB-10 1n the southeast corner of the building PCB 1254 was not detected 1n any of the three
samples collected from the 0 to O 5-foot bgs interval from boring locations 01SB 10A 01SB-
10B and 01SB 10C as part of the CSP Therefore samples from these locations along with the
sample from the 0 to 0 5-foot bgs interval from boring location 01SB 11 define the extent of
PCB contamination

Six different PAHs were detected 1n two of the thirty three samples at concentrations above the
screening levels Both samples were collected from the 0 to 0 5-foot bgs 1nterval from boring
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s}

locations RA 01SB 03 and RA 01SB 04 in the parking lot (former billet yard) west of
Building 1 The extent of PAH contamination 1s defined by samples from the O to 0 5 foot bgs
interval from boring locations RA 01SB 02 RA 01SB 05 RA-NESB 06 RA RRSB 05 and
RA RRSB 06

Arsenic was detected 1n one of the sixty nine samples at a concentration above the screening
level The sample was collected from the O to 0 5-foot bgs interval from boring location

01SB 15 southeast of Building 1 Arsenic was detected 1n the only sample collected from the O
to 0 5 foot bgs interval from boring location 01SB 15A as part of the CSP but at a concentration
below the screening level Therefore this sample along with samples collected from the 0 to 0 5
foot bgs from boring locations RA 01SB 08 RA 01SB 09 and RA-RRSB 07 define the extent
of contamination

Copper was detected 1n one of the sixty nine samples at a concentration above the screening
level The sample was collected from the O to 0 5 foot bgs interval from boring location

RA 01SB 03 1n the parking lot (former billet yard) west of Building 1 Samples collected from
the 0 to 0 5 foot bgs interval from boring locations RA 01SB 02 and RA 01SB 04 define the
eastern and western extents of contamination The northern and southern extents of
contamunation are defined by process knowledge at the edges of the former billet yard

PCBs
01SB 10(0 0 5) 0802 PCB 1254 035 022 MG/KG
Total PCB* 035 022 MG/KG
PAHs
RA OISB 03(0 05) 0802 Benzo(a)anthracene 17 0887 MG/KG
Benzo(a)pyrene 12 0735 MG/KG
Benzo(b)fluoranthene 17 0626 MG/KG
Benzo(g h 1)perylene 038l 0478 MG/KG
Indeno(1 2 3 cd)pyrene 07 062 MG/KG
Phenanthrene 28 1 04 MG/KG
RA 01SB 04(0 05) 0802 Benzo(b)fluoranthene 07 0626 MG/KG
Phenanthrene 17 104 MG/KG
Metals
01SB 15(0 0 5) 0802 Arsenic 14 132 MG/KG
RA 01SB 03(0 05) 0802 Copper 1260 1100 MG/KG

* value calculated by URS

42 BUILDING 2

All samples were collected as part of the imitial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Building 2 Investigation Area 1s presented in
Section 2 2 Sample locations for the Building 2 Investigation Area are shown 1n Figure 2 3
Samples with compounds detected at concentrations above the screening level are presented in
tabular form following each discussion A statistical summary of all compounds detected 1n the
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Building 2 Investigation Area 1s presented 1n Table 4 7 All analytical data collected from
samples 1n the Building 2 Investigation Area are presented in Appendix C Tables C 1b for
soils C 2 for concrete C 4 for products and C 10 for asbestos

421 Asbestos Containing Matenals

All twenty refractory brick sample results were below the screening level

422 Concrete

PCBs were detected 1n all ten of the concrete samples however only one sample
02CS 01(0 0 1) 0802 1n the northwest corner of the building had a concentration above the
screening level

02CS 01(0 0 1) 0802 Total PCB* T 102 | 10 | MGKG
* value calculated by URS

423 Product

PCBs were detected n one of the two product samples but at a concentration below the
screening level

424 Soll

PCB 1248 was detected 1n five of the 110 samples at concentrations above the screening level
Three of these samples were from the 0 to 0 5 foot bgs interval from boring locations

RA 02SB 01 in the northwest corner of the building 02TS 02 1n the northwestern portion of the
building and 02TS 08 on the eastern edge of the bullding  The fourth sample was from the 0 to
0 5 foot bgs mnterval from boring location 02TS 09 located 1n a 6 foot deep equipment sump in
the center southeastern portion of the building Therefore this sample 1s actually located 7 feet
below the elevation of the building floor The fifth sample was collected from the 9 to 10 feet
bgs interval from boring location 02SB 01 1n the northeast corner of the butlding These samples
are throughout the building and at depths between 1 and 10 feet below the floor elevation
Therefore the CSP samples collected around the exterior of Building 2 define the extent of PCB
contamunation

Dioxin analysis was performed under two different scenarios during the two sampling events
During the 1nitial sampling event only samples with detectable concentrations of PCBs were
analyzed for dioxins This resulted in forty samples being analyzed for dioxins of which twenty-
nine had detected concentrations above the screening level All thirty samples collected from the
Building 2 Investigation Area outside the building foundation during the CSP were analyzed for
dioxins and none of these samples had concentrations above the screening level Overall

seventy samples were analyzed for dioxins and twenty-nine (41%) of these had concentrations
above the screening level These samples are throughout the building and at depths between 1
and 18 feet below the floor elevation (samples deeper than 11 feet were collected from below
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equipment sumps) Therefore the CSP samples collected around the exterior of Building 2
define the extent of dioxin contamination

Beryllium was detected 1n one of the sixty nine samples at a concentration above the screening
level This sample was collected from the 12 to 13 feet bgs interval from boring location
02TS-01 along the western edge of the building Beryllium was detected 1n all 583 Site wide
soil samples analyzed for metals and forty of these results were above the screening level which
was based on the background beryllium concentration Based on these findings beryllium 1s
considered to be present throughout the Site possibly due to naturally occurring metals in the
native clays and therefore the extent 1s Site wide

Lead was detected 1n one of the sixty nine samples at a concentration above the screening level

This sample was collected from the 0 to O 5 foot bgs interval from boring location RA 02SB 01
1n the northwest corner of the building The extent of contamuination 1s defined by samples from
boring locations RA 02SB 02 RA 02SB 04 RA RDSB 02 and RA RDSB 01

TPH DRO was detected 1n seven of the thirty two samples at concentrations above the screening
level These samples were from all areas of the building and depths from O to 10 feet bgs
Therefore the extent of contamination 1s defined by samples from boring locations RA 02BS 04
RA-02SB-08 RA 02SB 11 RA 08SB 01 RA 08SB 17 RA-RDSB 01 RA RDSB 02 and

RA RDSB-03

PCBs
02SB 01(09 10) 0902 PCB 1248 25 022 MG/KG
Total PCB* 25 022 MG/KG
02TS 02(0 0 5) 0802 PCB 1248 62 022 MG/KG
Total PCB* 62 022 MG/KG
02TS 08(0 0 5) 0902 PCB 1248 13 022 MG/KG
Total PCB* 13 022 MG/KG
02TS 09(0 0 5) 0802 PCB 1248 1 022 MG/KG
Total PCB* 1023 022 MG/KG
RA 02SB 01(0 0 5) 0902 PCB 1248 14 022 MG/KG
Total PCB* 14 022 MG/KG
Dioxins
02SB 01(0 0 5) 0902 Dioxin TEQ* 119 39 PG/G
02SB 01(09 10) 0902 Dioxin TEQ* 304 39 PG/G
02SB 02(0 05) 0902 Dioxin TEQ* 96 4 39 PG/G
02SB 02(09 10) 0902 Dioxin TEQ* 7 62 39 PG/G
02SB 03(0 0 5) 0902 2378 TCDD 159 39 PG/G
Dioxin TEQ* 955 39 PG/G
02SB 04(04 05) 0902 Dioxin TEQ* 321 39 PG/G
02SB 04(09 10) 0902 I Dioxin TEQ* 193 39 PG/G
02SB 05(04 05) 0802 Dioxin TEQ* 823 39 PG/G
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Nature and Extent of Contamination

025B 05(09 10) 0802 Dioxin TEQ* 936 39 PG/G
02SB 08(0 0 5) 0802 Dioxin TEQ* 973 39 PG/G
028B 09(04 05) 0802 Dioxin TEQ* 52 39 PG/G
02SB 09(09 10) 0802 Dioxin TEQ* 391 39 PG/G
02TS 02(0 0 5) 0802 Dioxin TEQ* 843 39 PG/G
02TS 04(0 0 5) 0802 Dioxin TEQ* 487 39 PG/G
02TS 05(0 0 5) 0902 Dioxin TEQ* 203 39 PG/G
02TS 05(02 03) 0902 Dioxin TEQ* 111 39 PG/G
02TS 05(04 05) 0902 Dioxin TEQ* 421 39 PG/G
02TS 07(0 0 5) 0902 Dioxin TEQ* 835 39 PG/G
02TS 08(0 0 5) 0902 Dioxin TEQ* 336 39 PG/G
02TS 09(0 0 5) 0802 Dioxin TEQ* 361 39 PG/G
02TS 09(04 05) 0902 Dioxin TEQ* 727 39 PG/G
RA 02SB 01(0 0 5) 0902 Dioxin TEQ* 113 39 PG/G
RA 02SB 01(09 10) 0902 Dioxin TEQ* 459 39 PG/G
RA 02SB 02(0 0 5) 0902 2378 TCDD 5 39 PG/G
Dioxin TEQ* 334 39 PG/G
RA 02SB 06(0 0 5) 0902 Dioxin TEQ* 391 39 PG/G
RA 02SB 07(0 0 5) 0902 2378 TCDD 45 39 PG/G
Dioxin TEQ* 822 39 PG/G
RA 02SB 09(0 0 5) 0902 Dioxin TEQ* 97 39 PG/G
RA 02SB 10(0 0 5) 0902 Dioxin TEQ* 169 39 PG/G
RA 02SB 10(04 05) 0902 Dioxin TEQ* 595 39 PG/G
Metals
02TS 01(12 13) 0902 Beryllium 12 101 MG/KG
RA 02SB 01(0 0 5) 0902 Lead 721 363 MG/KG
TPH
02SB 01(09 10) 0902 TPH* 2405 5 200 MG/KG
02SB 04(04 05) 0902 TPH* 3603 2 200 MG/KG
02SB 04(09 10) 0902 TPH* 2603 8 200 MG/KG
02TS 02(0 0 5) 0802 TPH* 444 8 200 MG/KG
02TS 05(0 0 5) 0902 TPH* 1300 200 MG/KG
02TS 05(02 03) 0902 TPH* 1115 200 MG/KG
02TS 09(0 0 5) 0802 TPH* 250 200 MG/KG

* value calculated by URS
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SECTIONFOUR Nature and Extent of Contamination
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425 Surface Wipes

PCBs were detected 1n the one wipe sample However since the sample obtained was of a
solidified substance on a wire the surface area from which the sample was collected could not be
determuned Therefore no comparison with an established screening level 1s possible however
the data 1s presented below for informational purposes

PCBs
02SW 01 0902 PCB 1248 11 NA UG
Total PCBs* 11 NA UG

* value calculated by URS
NA - Not Applicable (No Screening Level established)

43 BUILDING 4

All samples were collected as part of the imitial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Building 4 Investigation Area 1s presented 1n
Section 23 Sample locations for the Building 4 Investigation Area are shown 1n Figure 2 4
Samples with compounds detected at concentrations above the screening level are presented 1n
tabular form following each discussion A statistical summary of all compounds detected 1n the
Building 4 Investigation Area 1s presented in Table 4 8 All analytical data collected from
samples in the Building 4 Investigation Area are presented in Appendix C Tables C 1c¢ for
soils C 2 for concrete and C 3 for surface wipes

431 Concrete

PCBs were detected in two of the four concrete samples but at concentrations below the
screening level

432 Soil

A total of six PAH compounds were detected 1n three of the twenty eight samples at
concentrations above the respective screening levels 1n five samples Two of these samples were
from the 0 to 0 5 foot bgs nterval 1n boring locations RA 04SB 01 and RA 04SB 06 west of the
building The third sample was from the 4 to 5 feet bgs interval from boring location

RA 04SB-08 along the south wall inside the building All six PAHs were again detected 1n one
of the two CSP samples at concentrations above the respective screening levels This sample
was again from the O to O 5-foot bgs interval from boring location RA-04SB 06B on the west
side of the road west of Building 4 The extent of PAH contamuination 1s defined around

RA 04SB 08 by samples from boring locations RA 04SB 03 RA 04SB 08A and RA 04SB 09
The basement wall located between samples RA 04SB 07 and RA 04SB-08 completes the extent
since the so1l horizon 1n question does not extst west of this wall The extent of PAH
contamination to the west of Building 4 1s defined by the sample from boring location
RA-RDSB 06E the western foundation wall of Building 4 since the soil horizon 1n question
does not exist east of this wall and the property boundaries
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SECTIONFOUR Nature and Extent of Contamination

Beryllium was detected 1n four of the twenty eight samples at concentrations above the screening
level All four samples were from borings located in the western basement portion of the
building (RA 04SB 01A RA 04SB 02 and RA 04SB 06A) One sample was fromthe 0to 0 5
foot bgs interval and the other three samples were from the 2 to 3 feet bgs interval Beryllium
was detected in all 583 Site wide so1l samples analyzed for metals and forty of these results were
above the screening level which was based on the background beryllium concentration Based
on these findings beryllium 1s considered to be present throughout the Site possibly due to
naturally occurring metals 1n the native clays and therefore the extent 1s Site wide

PAHs

RA 04SB 01(0 05) 0902 Benzo(a)anthracene 091 0 887 MG/KG
Benzo(a)pyrene 078 0735 MG/KG

Benzo(b)fluoranthene 092 0626 MG/KG

Benzo(g h 1)perylene 052 0478 MG/KG

- Phenanthrene 13 104 MG/KG

RA 04SB 06(0 0 5) 0902 Benzo(a)anthracene 13 0887 MG/KG
Benzo(a)pyrene 091 0735 MG/KG

Benzo(b)fluoranthene 11 0626 MG/KG

Benzo(g h 1)perylene 056 0478 MG/KG

Indeno(1 2 3 cd)pyrene 087 - 062 MG/KG

Phenanthrene 16 104 MG/KG

RA 04SB 06B(0 0 5) 0503 Benzo(a)anthracene 36 0887 MG/KG
Benzo(a)pyrene 41 0735 MG/KG

Benzo(b)fluoranthene 48 0626 MG/KG

Benzo(g h 1)perylene 3 0478 MG/KG

Indeno(1 2 3 cd)pyrene 32 062 MG/KG

Phenanthrene 44 104 MG/KG

RA 04SB 08(04 05) 0902 Benzo(b)fluoranthene 07 0626 MG/KG

- Metals

RA 04SB O1A(0 05) 0902 Beryllium 14 101 MG/KG
RA 04SB 01A(02 03) 0902 Beryllium 13 101 MG/KG
RA 04SB 02(02 03) 0902 Beryllium 19 101 MG/KG
RA 04SB 06A(02 03) 0902 Beryllium 13 101 MG/KG

-

433 Surface Wipes _

PCBs were detected 1n all four of the surface wipe samples but at concentrations below the
screening level
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44 BUILDING 5

All samples were collected as part of the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Building 5 Investigation Area 1s presented 1n
Section 24 Sample locations for the Building 5 Investigation Area are shown in Figure 2 §
Samples with compounds detected at concentrations above the screening level are presented 1n
tabular form following each discussion A statistical summary of all compounds detected in the
Building 5 Investigation Area 1s presented in Table 4 9 All analytical data collected from
samples 1n the Building 5 Investigation Area are presented in Appendix C Tables C 1d for
soils C 3 for surface wipes and C 9 for mastic

441 Mastic

PCBs were detected 1n all three of the mastic samples but at concentrations below the screening
level

442 Sol

Two pesticide compounds 4 4 dichlorodiphenyldichloroethene (4 4 DDE) and 44 DDT were
detected 1n one of the thirty-two samples at concentrations above the respective screening levels
This sample was collected from the 0 to 0 5 foot bgs interval from boring location RA 05SB 05
east of the tunnel entrance to Building 3 and concrete retaining wall The extent of
contamination 1s defined by samples from adjacent boring locations RA 05SB 06 and RA 05SB
13 and the concrete retaining wall and building foundation These two walls define the extent of
contamination because they both extend below the depth of the 2 to 3 feet bgs sample which did
not have any contaminants detected above the screening level

A total of eight PAH compounds were detected 1n two of the thirty five samples at
concentrations above the respective screening levels One of the samples was collected from the
0 to 0 5 foot bgs interval from boring location RA 05SB 05 east of the tunnel entrance to
Building 3 The other sample was collected from the 9 to 10 feet bgs interval from boring
location 05SB-01 1n the o1l storage pad off the southwest corner of the building The extent of
contamunation 1s defined by samples from adjacent boring locations RA 05SB 06 and RA 05SB
13 and the concrete retaining wall and building foundation These two walls define the extent of
contamination because they both extend below the depth of the 2 to 3 feet bgs sample which did
not have any contaminants detected above the screening level The PAH contamination below
the o1l storage pad 1s defined by samples from boring locations 06SB 01 and RA RDSB 10E and
by the property boundary to the south The eastern extent 1s along the entire hillside south of
Building 5

Lead was detected 1n one of the thurty two samples at a concentration above the screening level
This sample was collected from the 0 to 0 5 foot bgs interval from boring location RA 05SB 05
east of the tunnel entrance to Bullding 3 The extent of contamunation 1s defined by samples
from adjacent boring locations RA 05SB 06 and RA-05SB 13 and the concrete retaining wall
and building foundation These two walls define the extent of contamination because they both
extend below the depth of the 2 to 3 feet bgs sample which did not have any contaminants
detected above the screening level
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Pesticides
RA 05SB 05(0 0 5) 0902 44 DDE 6517 17 MG/KG
44 DDT 1100J 17 MG/KG
PAHs
05SB 01(09 10) 0902 Benzo(a)anthracene 16 0887 MG/KG
Benzo(a)pyrene 13 0735 MG/KG
Benzo(b)fluoranthene 17 0626 MG/KG
Benzo(g h 1)perylene 087 0478 MG/KG
Indeno(1 2 3 cd)pyrene 08 062 MG/KG
Phenanthrene 3 1 04 MG/KG
RA 05SB 05(0 0 5) 0902 Benzo(a)anthracene 251 0 887 MG/KG
Benzo(a)pyrene 191 0735 MG/KG
Benzo(b)fluoranthene 161 0626 MG/KG
Benzo(g h 1)perylene 141) 0478 MG/KG
Benzo(k)fluoranthene 191 62 MG/KG
Dibenz(a h)anthracene 71]) 0303 MG/KG
Indeno(1 2 3 cd)pyrene 117 062 MG/KG
Phenanthrene 333 104 MG/KG
Metals
RA 05SB 05(0 0 5) 0902 Lead | 1790 363 | MGIKG

443 Surface Wipes
PCBs were detected 1n the surface wipe sample but at concentrations below the screening level

45 BUILDING 6

All samples were collected as part of the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Building 6 Investigation Area 1s presented in
Section 25 Sample locations for the Building 6 Investigation Area are shown in Figure 2 6
Samples with compounds detected at concentrations above the screening level are presented 1n
tabular form following each discussioh A statistical summary of all compounds detected 1n the
Building 6 Investigation Area 1s presented in Table 4 10  All analytical data collected from
samples 1n the Building 6 Investigation Area are presented in Appendix C Tables C 1e for
soils C 3 for surface wipes C-5 for sediments and C 9 for mastic

451 Mastic )

PCBs were detected in all three of the mastic samples but at concentrations below the screening
level
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452 Sediment

Five metals (antimony arsenic chromium lead and mercury) were detected in the only sediment
sample collected 1n the old HVAC duct system at concentrations above the respective soil
screening levels However no regulatory guidance has been established for these analytes from a
sediment sample but the results are presented below for informational purposes

Metals
06SD 01 0902 Antimony 66 31 MG/KG
Arsenic 23 132 MG/KG
Chromium 222 210 MG/KG
Lead 2610 363 MG/KG
Mercury 36 06 MG/KG

453 Soil

The pestictde 4 4 DDT was detected 1n two of the twenty eight samples at concentrations above
the screening level Both of these samples were collected from boring location RA 06SB 04 1n
the 0to 0 5 and 2 to 3 feet bgs sample intervals 4 4 DDT was detected 1n the one sample
collected from the 4 to 5 feet bgs interval from boring location RA 06SB 04A as part of the CSP
but at a concentration below the screening level The extent of pesticide contamination 1s
defined by samples from adjacent boring locations RA 06SB 05 and RA 06SB 12 The concrete
retaining wall and building foundation wall complete the extent of contamination since the
contamunated <o1ls did not extend deeper than the bottom of the these walls

Mercury was detected 1n four of the twenty eight samples at concentrations above the screening
level Three of these samples were collected from the 0 to 0O 5 foot bgs interval from boring
locations RA (06SB 02 RA 06SB 04 and RA 06SB 05 along the north wall 1n the basement
The fourth sample was collected from the 2 to 3 feet bgs nterval from boring location

RA 06SB-04 Mercury was not detected 1n the one sample collected from the 4 to 5 feet bgs
interval from boring location RA 06SB 04A as part of the CSP The extent of the mercury
contamination in the basement of Building 6 1s defined by samples collected from adjacent
boring locations RA-06SB 01 RA 06SB 10 RA 06SB 12 RA 06SB 13 and RA 06SB 06
The building foundation wall completes the extent of contamination since the contaminated soils
did not extend deeper than the bottom of the wall

Beryllium was detected 1n seven of the twenty-eight samples at concentrations above the
screening level Two of the samples were collected from the 0 to 0 5 foot bgs interval and the
other five were collected from the 2 to 3 feet bgs interval These samples are spread throughout
the western half of the basement Beryllium was detected 1n all 583 Site wide soil samples
analyzed for metals and forty of these results were above the screening level which was based
on the background beryllium concentration Based on these findings beryllium 1s considered to
be present throughout the Site possibly due to naturally occurring metals 1n the native clays and
therefore the e ctent 1s Site wide
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Pesticides
RA 06SB 04(0 05) 0902 44 DDT 4 17 MG/KG
RA 06SB 04(02 03) 0902 44 DDT 21 17 MG/KG
Metals

RA 06SB 02(0 0 5) 0902 Mercury 15 06 MG/KG
RA 06SB 03(0 0 5) 0902 Beryllium 16 101 MG/KG
RA 06SB 03(02 03) 0902 Beryllium 13 101 MG/KG
RA 06SB 04(0 0 5) 0902 Mercury 085 06 MG/KG
RA 06SB 04(02 03) 0902 Beryllium 11 101 MG/KG

Mercury 092 06 MG/KG
RA 06SB 05(0 0 5) 0902 Mercury 094 06 MG/KG
RA 06SB 09(02 03) 0962 Berylhum I 101 MG/KG
RA 06SB 10(02 03) 0902 Beryllium 13 101 MG/KG
RA 06SB 11(0 05) 0902 Beryllium 11 101 MG/KG
RA 06SB 11(02 03) 0902 Beryllium 12 101 MG/KG
454 Surface Wipes
The one surface wipe sample collected 1n the old HVAC duct system had detections of sixteen ‘

SVOCs including eleven PAHs twelve of the fourteen metals (antimony results were rejected)

and four VOCs No screening level has been established for these analytes from a surface wipe

sample but the results are presented below for informational purposes

PCBs were detected 1n the other four surface wipe samples but all at concentrations below the

screening level

- —= 5 P gt A o 3 mﬁﬁ
5 aekieldilD Analyte Result Fevel
- Semivolatles -
06SW 01 0902 Anthracene 02773 NA UG/FT2
Benzo(a)anthracene 096171 NA UG/FT2
Benzo(a)pyrene 099} NA UG/FT2
Benzo(b)fluoranthene 2] NA UG/FT2
Benzo(g h 1)perylene 07517 NA UG/FT2
Benzo(k)fluoranthene 06917 NA UG/FT2
“|B1s(2 ethylhexyl)phthalate 44] NA UG/FT2
Butyl benzyl phthalate 65 NA UG/FT2
Chrysene 171 NA UG/FT2
D1 n butylphthalate 361] NA UG/FT2
D1 n octylphthalate 0351J NA UG/FT2
Diethylphthalate 64 NA UG/FT2
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Semivolatiles (cont )
06SW 01 0902 (cont ) Fluoranthene 43] NA UG/FT2
Indeno(1 2 3 cd)pyrene 071] NA UG/FT2
Phenanthrene 23] NA UG/FT2
Pyrene 221 NA UG/FT2
Metals
06SW 01 0902 Arsenic 303 NA UG/FT2
Barium 415 NA UG/FT2
Beryllium 0072] NA UG/FT2
Cadmium 43 NA UG/FT2
Chromium 450 NA UG/FT2
Copper 1400 NA UG/FT2
Lead 3390 NA UG/FT2
Mercury 17 NA UG/FT2
Nickel 210 NA UG/FT2
Selenium 208 NA UG/FT2
Silver 21 NA UG/FT2
. £ wm‘. QUW M&W\? Zinc 127000 NA UG/FT2
! Q b M J Volatiles
06SW 01 0902 1 3 Dichlorobenzene 001] NA MG/FT2
1 4 Dichlorobenzene 0012]J NA MG/FT2
Hexachlorobutadiene 0065]J NA MG/FT2
Toluene 00141J NA MG/FT2

NA — Not Applic ible (No Screening Level established)

46 BUILDING7

All samples were collected as part of the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Building 7 Investigation Area 1s presented in
Section 2 6 Sample locations for the Building 7 Investigation Area are shown in Figure 2 7
Samples with compounds detected at concentrations above the screening level are presented in
tabular form following each discussion A statistical summary of all compounds detected in the
Building 7 Inve stigation Area 1s presented in Table 4 11  All analytical data collected from
samples 1n the Building 7 Investigation Area are presented in Appendix C Tables C 1f for soils
and C 2 for concrete

461 Concrete

TPH-DRO was detected 1n the only concrete sample at concentrations above the screening level
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07CS 01(0 0 1) 0802 |TPH* 2000 | 200 | MG/KKG
* value calculated by URS

462 Soll

PCB 1254 was detected 1n one of the forty four samples at a concentration above the screening
level This sample was collected from the 0 to 0 5 foot bgs interval from boring location

RA 07SB 02 north of the former cooling tower location along the roadway PCB 1254 was not
detected 1n the one sample collected at boring location RA-07SB 02A as part of the CSP
Therefore the extent of PCB contamination 1s defined on all sides by samples from adjacent
boring locations RA 07SB 01 RA-07SB 02A RA 07SB 03 and RA-07SB 06

A total of six different PAH compounds were detected 1n seven of the forty four samples at
concentrations above the respective screening levels These samples were all collected from the
0 to 0 5-foot bgs interval in the northern half of the open grassy portion of the Investigation
Area The extent of contamination 1s defined by the samples collected from boring locations
RA-07SB-10 RA 07SB 11 RA 07SB 12 and RA RDSB 08E and the foundation walls for
Buildings 4 and 6 since they extend deeper than the contaminated sample depths

Beryllium was detected 1n two of the forty four samples at concentrations above the screening
level These samples were collected from the 9 to 10 feet bgs interval from boring location

RA 07SB 13 and the 4 to 5 feet bgs interval from boring location RA 07SB 15 Both of the
boring locations are along the southern boundary of the property south of the pump house and
former cooling tower locations Beryllium was detected 1n all 583 Site wide so1l samples
analyzed for metals and forty of these results were above the screening level which was based
on the background beryllium concentration Based on these findings beryllium is considered to
be present throughout the Site possibly due to naturally occurring metals in the native clays and
therefore the extent 1s Site wide

Lead was detected 1n one of the forty four samples at a concentration above the screening level
This sample was collected from the 0 to 0 5 foot bgs interval from boring location RA 07SB 15
south of the former cooling tower -The extent of contamination 1s defined by samples from
adjacent boring locations RA-07SB 11 RA 07SB 14 and RA 07SB 16 and the property
boundary

PCBs
RA 07SB 02(0 0 5) 0902 PCB 1254 034 - 022 MG/KG

Total PCB* 034 022 MG/KG
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RA 07SB 01(0 0 5) 0902 Benzo(a)anthracene 38 0 887 MG/KG
Benzo(a)pyrene 28 0735 MG/KG
Benzo(b)fluoranthene 4 0 626 MG/KG
Benzo(g h t)perylene 19 0478 MG/KG
Indeno(l 2 3 cd)pyrene 17 062 MG/KG
Phenanthrene 3 104 MG/KG
RA 07SB 02(0 0 5) 0902 Benzo(a)anthracene 2 0 887 MG/KG
Benzo(a)pyrene 16 0735 MG/KG
Benzo(b)fluoranthene 21 0626 MG/KG
Benzo(g h 1)perylene 12 0478 MG/KG
Indeno(1 2 3 cd)pyrene 097 062 MG/KG
Phenanthrene 25 104 MG/KG
RA 07SB 03(0 0 5) 0902 Benzo(a)anthracene 12 0887 MG/KG
Benzo(a)pyrene 091 0735 MG/KG
Benzo(b)fluoranthene 12 0626 MG/KG
Benzo(g h 1)perylene 072 0478 MG/KG
Indeno(l 2 3 cd)pyrene 062 062 MG/KG
RA 07SB 04(0 0 5) 0902 Benzo(b)fluoranthene 079 0626 MG/KG
RA 07S8B 06(0 0 5) 0902 Benzo(b)fluoranthene 07 0626 MG/KG
Phenanthrene 12 1 04 MG/KG
RA 07SB 07(0 0 5) 0902 Benzo(a)anthracene 09 0887 MG/KG
Benzo(a)pyrene 077 0735 MG/KG
Benzo(b)fluoranthene 09 0626 MG/KG
Benzo(g h 1)perylene 05 0478 MG/KG
Phenanthrene 12 104 MG/KG
RA 07SB 08(0 0 5) 0902 Benzo(b)fluoranthene 089 0626 MG/KG
Benzo(g h 1)perylene 051 0478 MG/KG
Metals
RA 07SB 13(09 10) 0902 Beryllium 13 101 MG/KG
RA 07SB 15(0 0 5) 0902 Lead 900 363 MG/KG
RA 07SB 15(04 05) 0902 Berylhum 11 101 MG/KG

* value calculated by URS

47 BUILDING 8

All samples were collected as part of the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Building 8 Investigation Area 1s presented in
Section 27 Sample locations for the Building 8 Investigation Area are shown 1n Figure 2 8
Samples with compounds detected at concentrations above the screening level are presented 1n
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tabular form following each discussion A statistical summary of all compounds detected in the
Building 8 Investigation Area 1s presented in Table 4 12  All analytical data collected from
samples 1n the Building 8 Investigation Area are presented in Appendix C Tables C-1g for soils
and C § for sediment

471 Sediment

TPH DRO was detected 1n one of the two sediment samples from the utility trench but at a
concentration below the screening level

472 Soll

TPH DRO was detected 1n one of the twenty three samples at a concentration above the
screening level This sample was collected from the 7 to 8 feet bgs interval from boring location
08SB 07 at the southern end of the pipe trench between Buildings 8 and 2 TPH-DRO was
detected 1n both of the samples collected from boring locations 08SB 07A and 08SB 07B as part
of the CSP but at concentrations below the screening level The extent of contamination 1s
defined by samples collected from boring locations 08SB 06 08SB 07A 08SB 07B and

RA 08SB-09

A tota] of five PAH compounds were detected 1n three of the sixty one samples at concentrations
above the respective screening levels All three of these samples were collected from the 4 to 5
feet bgs interval from boring locations RA 08SB 06 RA 08SB 07 and RA 08SB-16 One
additional sample was collected from boring location RA-08SB-16A as part of the CSP but
acenaphthylene was not detected The extent of contamination around boring locations RA
08SB 06 and RA 08SB 07 1s defined by samples from adjacent boring locations RA 08SB 02
RA 08SB 03 RA 08SB 05 RA 08SB 08 RA 08SB 10 and RA 08SB 11 The extent of
contamination at RA 08SB 16 1s defined by samples from adjacent boring locations

RA 08SB 12 RA 08SB 15 RA 08SB-16A RA-08SB 20 and RA NESB 04

ki ;,; it W E-,x; o i A ': BEET
PAHs

RA 08SB 06(04 05) 0902 Acenaphthylene 0063J 00305 MG/KG
Phenanthrene 11 104 MG/KG

RA 08SB 07(04 05) 0902 Acenaphthylene 004913 00305 MG/KG
Benzo(a)anthracene 2 0 887 MG/KG

Benzo(a)pyrene 099 0735 MG/KG

Benzo(g h 1)perylene 081 0478 MG/KG

_|Phenanthrene 26 104 MG/KG

RA 08SB 16(04 05) 0902 Acenaphthylene 00961J 00305 MG/KG

TPH DRO
08SB 07(07 08) 0902 _|TPH* r 1065 200 MG/KG

* value calculated by URS
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48 BUILDING 10

All samples were collected as part of the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Building 10 Investigation Area 1s presented in
Section 28 Sample locations for the Building 10 Investigation Area are shown 1n Figure 2 9
Samples with compounds detected at concentrations above the screening level are presented 1n
tabular form following each discussion A statistical summary of all compounds detected 1n the
Building 10 Investigation Area 1s presented in Table 4 13  All analytical data collected from
samples 1n the Building 10 Investigation Area are presented in Appendix C Tables C 1h for
soils

481 Soll

TPH DRO was detected 1n nine of the twenty samples but at concentrations below the screening
level Howevir two Sewer System soil samples collected from the 14 to 15 feet bgs interval
within the boundaries of the Building 10 Investigation Area had detected concentrations of TPH
DRO above the screening level The extent of contamination 1s defined by samples collected
from boring Iccations 10SB 06 10SB 08 10SB-09 and SRSB 16D and the boundary of the
excavation from the demolition of Building 3

The following BETX compounds were detected in one or more of the seventeen samples
collected but at concentrations below the screening levels ethylbenzene and xylenes 1n four
samples and benzene 1n one sample

SRSB 18(14 15) 0902 TPH* 550 200 MG/KG

SRSB 19(14 15) 0902 TPH* 600 200 MG/KG
* value calculated by URS

49 NORTHEAST PARKING AREA

All samples were collected as part of the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Northeast Parking Area Investigation Area 1s
presented 1n Section 29 Sample locations for the Northeast Parking Area Investigation Area
are shown 1n Figure 2 10 Samples with compounds detected at concentrations above the
screening level are presented 1n tabular form following each discussion A statistical summary
of all compounds detected 1n the Northeast Parking Area Investigation Area 1s presented 1n
Table 4 14 All analytical data collected from samples 1n the Northeast Parking Area
Investigation Area are presented 1n Appendix C Tables C 11 for soils

491 Soll

Six PAH compounds were detected 1n one of the twenty four samples at concentrations above
the respective screening levels This sample was collected from the 0 to 0 5 foot bgs interval
from boring location RA NESB 01 in the northwestern portion of the parking area None of the
six PAHs from the original sample were detected 1n the one sample (RA NESB 01A) that was
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SECTIONFOUR Nature and Extent of Contamination

collected as part of the CSP Therefore the extent of contamination ts defined by samples from
adjacent boring locations RA 08SB 08 RA 08SB 12 RA-NESB 01A and RA NESB 02

S o 5 B
PAHs
RA NESB 01(0 0 5) 0802 Benzo(a)anthracene 22 0887 MG/KG
Benzo(a)pyrene 18 0735 MG/KG
Benzo(b)fluoranthene 25 0626 MG/KG
Benzo(g h 1)perylene 13 0478 MG/KG
Indeno(1 2 3 cd)pyrene 11 062 MG/KG
Phenanthrene 46 104 MG/KG

4 10 RAILROADS

All samples were collected as part of the 1nitial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Railroad Investigation Area 1s presented 1n
Section 2 10 Sample locations for the Railroads Investigation Area are shown in Figure 2 11
Samples with compounds detected at concentrations above the screening level are presented 1n
tabular form following each discussion A statistical summary of all compounds detected in the
Railroad Investigation Area 1s presented in Table 4 15 All analytical data collected from
samples in the Railroad Investigation Area are presented in Appendix C Tables C 1) for soils

4101 Soll

Beryllium was detected 1n one of the thirty three samples at a concentration above the screening
level This sample was collected from the 9 to 10 feet bgs interval from boring location

RA RRSB 02 south of Building 2 Beryllium was detected 1n all 583 Site wide so1l samples
analyzed for metals and forty of these results were above the screening level which was based
on the background beryllium concentration Based on these findings beryllium is considered to
be present throughout the Site possibly due to naturally occurring metals 1n the native clays and
therefore the extent 1s Site wide

TPH DRO was not detected 1n any of the railroad soil samples at concentrations above the
screening level However 1t was detected 1n one sewer soil sample SRSB 16(06 07) 0902 1n
close proximuity to the railroad line southeast of Building 1 at a concentration above the screening
level All four samples collected as part of the CSP at boring locations SRSB 16A SRSB 16B
SRSB 16C and SRSB-16D had concentrations of TPH DRO below the screening level and
therefore define the extent of contamination

~Analytes, 1zt
- Metals B
RA RRSB 02(09 10) 0802 |Beryllium | 13 | 101 | MGKG
_ TPH
SRSB 16(06 07) 0902 |TPH* | 530 | 200 | MGKG

* value calculated by URS
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411 ROADWAYS

All samples were collected as part of t\the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Roadway Investigation Area 1s presented 1n
Section 2 11 Sample locations for the Roadways Investigation Area are shown in Figure 2 12
Samples with compounds detected at concentrations above the screening level are presented 1n
tabular form following each discussion A statistical summary of all compounds detected 1n the
Roadway Investigation Area 1s presented in Table 4 16 All analytical data collected from
samples in the Roadway Investigation Area are presented in Appendix C Tables C 1k for soils

4111 Soll

Five PAH compounds were detected 1n one of the ninety six samples at concentrations above the
respective screening levels This sample was collected from the 9 to 10 feet bgs interval from
boring location RA RDSB 02 northwest of Building 2 The roadway edge sample

RA RDSB 02L defines the northern extent of contamination and Building 2 defines the southern
extent PAHs were not detected in the two additional samples collected from boring locations
RA-RDSB 02A and RA RDSB 02B as part of the CSP Therefore these locations define the
eastern and western extent of the PAH contamination 1n this area

Antimony was detected 1n one of the ninety six samples collected at a concentration above the
screening level This sample was collected from the O to 0 5-foot bgs interval from boring
location RA RDSB 16E west of the Building 1 Investigation Area and south of the Building 8
Investigation Area Antimony was not detected 1n any of the three samples collected from
boring locations RA RDSB 16EA RA RDSB 16EB and RA RDSB-16EC as part of the CSP
Therefore the extent of contamination 1s defined by the samples from boring locattons

RA RDSB 16 RA RDSB 16EA RA RDSB 16EB and RA RDSB 16EC

Beryllium was detected 1n five of the ninety six samples collected at concentrations above the
screening level Two of these samples were collected from the 4 to 5 and 9 to 10 feet bgs
intervals from boring location RA RDSB 06 The other three were collected fromthe 0to 05 4
to 5 and 9 to 10 feet bgs intervals from boring location RA RDSB 06E Both of these boring are
located 1n the roadway at the western corner between Buildings 3 and 4 Beryllium was detected
in all 583 Site wide so1l samples analyzed for metals and forty of these results were above the
screening level which was based on the background beryllium concentration Based on these
findings beryllium 1s considered to be present throughout the Site possibly due to naturally
occurring metals 1n the native clays and therefore the extent 1s Site-wide

RA RDSB 02(09 10) 0802 Benzo(a)anthracene 12 0 887 MG/KG
Benzo(a)pyrene 11 0735 MG/KG
Benzo(b)fluoranthene 15 0626 MG/KG
Benzo(g h 1)perylene 056 0478 MG/KG
Phenanthrene 16 104 MG/KG
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- Metals
RA RDSB 06(04 05) 0802 Beryllium 2 101 MG/KG
RA RDSB 06(09 10) 0802 Berylhum 12 101 MG/KG
RA RDSB 06E(0 0 5) 0802 Beryllium 67 101 MG/KG
RA RDSB 06E(04 05) 0802 Beryllium 11 101 MG/KG
RA RDSB 06E(09 10) 0802 Beryllium 15 101 MG/KG
RA RDSB 16E(0 0 5) 0802 Antimony 34 31 MG/KG

4 12 SEWERS

All samples were collected as parf of the initial sampling event unless otherwise noted An
explanation of CSP sampling rationale for the Sewer Investigation Area 1s presented 1n Section
212 Sample locations for the Sewer Investigation Area are shown in Figure 2 13 Samples
with compounds detected at concentrations above the screening level are presented in tabular
form following each discussion A statistical surnmary of all compounds detected in the Sewer
Investigation Area 1s presented in Table 4 17 All analytical data collected from samples 1n the
Sewer Investigation Area are presented in Appendix C Tables C 11 for soils C 6 for sediments

and C 7 for wastewater -

4121 Sedment 752 v M%i% WM .

Diox1ns were detected 1n the only sample SRSB 02 north of ulldmg 2 collected as part of the

CSP concentratlons abgve the respeEtlve soil Siﬁamwls z Y, SRS B 27 ’

PCBs were detected in all ﬁve of the samples at concentrations above the so1l screening level
PCBs were also detected 1n the one sample SRSB 02 north of Building 2 collected as part of the
CSP at concentrations above the soi1l screening level

A total of nine PAH compounds were detected 1n all three of the samples at concentrations above
the respective soil screening levels D1 n octylphthalate was detected 1n one (SRSD 02 north of
Building 2) of the three samples at a concentration above the so1l screening level

The following metals were detected at concentrations above the soil screening levels 1n one or
more of the five samples collected

e antimony in four samples (02SD 01 02SD 02 SRSD 02 and SRSD 03)
e arsenic in three samples (02SD-01 SRSD 02 and SRSD 03)
e chromium 1n three samples (02SD 02 SRSD 02 and SRSD 03)
e lead in two samples (SRSD 02 and SRSD 04)
e mercury in one sample (SliSE_) 03) and
e copper 1n one sample (SRSD 02)
TPH-DRO was detected 1n all five samples at concentrations above the soil screening level .
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-~

The following VOCs were detected at concentrations above the so1l screening levels 1n one or
more of the five samples collected

chloroethane 1n two samples (02SD 01 and SRSD 02)
trichloroethene (TCE) 1n two samples (02SD 02 and SRSD 03)
I 11 trichloroethane (1 1 1 TCA) in one sample (02SD 02)

1 1 dichloroethane (1 1 DCA) 1n one sample (02SD 02)

1 2 dichloroethane (1 2 DCA) 1n one sample (02SD 02)
methyl ne chloride 1n one sample (02SD 02) and

vinyl chlonide (VC) 1n one sample (SRSD 02)

D1 n octylphthalate copper and mercury had 1solated detections above the screening levels 1n the
sewer system sediment samples Other contaminants detected above the screening levels in the
sewer sediments appear to be Site wide within the sewer system

Dioxins

SRSD 02 0503 2378 TCDD 390 39 PG/G

Dioxin TEQ* 2180 39 PG/G
PCBs

02SD 01 0802 PCB 1248 1917 022 MG/KG
PCB 1260 18] 022 MG/KG
Total PCB* 208 022 MG/KG

02SD 02 0802 PCB 1248 32 022 MG/KG
PCB 1260 0347 022 MG/KG
Total PCB* 354 022 MG/KG

SRSD 02 0802 PCB 1248 48 022 MG/KG
PCB 1260 14]) 022 MG/KG
Total PCB* 49 4 022 MG/KG

SRSD 02 0503 PCB 1248 531 022 MG/KG
Total PCB* 53 022 MG/KG

SRSD 03 0802 PCB 1248 10J 022 MG/KG
Total PCB* 10 022 MG/KG

SRSD 04 0802 PCB 1248 14 022 MG/KG
Total PCB* 14 085 022 MG/KG

Semuvolatiles

SRSD 02 0802 Benzo(a)pyrene 098]J 0735 MG/KG
D1 n octylphthalate 2] 03 MG/KG
Phenanthrene 10 104 MG/KG
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Semuvolatiles (cont )
SRSD 03 0802 Benzo(a)anthracene 2113 0 887 MG/KG
Benzo(a)pyrene 094] 0735 MG/KG
Benzo(b)fluoranthene 26]) 0626 MG/KG
Benzo(g h 1)perylene 22] 0478 MG/KG
Indeno(1 2 3 cd)pyrene 16J 062 MG/KG
Phenanthrene 54} 104 MG/KG
SRSD 04 0802 Acenaphthylene 059] 00305 MG/KG
Benzo(a)anthracene 80 0887 MG/KG
Benzo(a)pyrene 66 0735 MG/KG
Benzo(b)fluoranthene 100 0626 MG/KG
Benzo(g h 1)perylene 44 0478 MG/KG
Benzo(k)fluoranthene 40 62 MG/KG
Chrysene 88 36 MG/KG
Dibenz(a h)anthracene 11 0303 MG/KG
Indeno(1 2 3 cd)pyrene 37 062 MG/KG
Phenanthrene 190 104 MG/KG
Metals
02SD 01 0802 Antimony 42 31 MG/KG
Arsenic 3i 132 MG/KG
028D 02 0802 Antimony 39 31 MG/KG
Chromium 215 210 MG/KG
SRSD 02 0802 Antimony 39 31 MG/KG
Arsenic 26 132 MG/KG
Chromium 360 210 MG/KG
Lead 424 363 MG/KG
Mercury 524 06 MG/KG
SRSD 03 0802 Antimony 55 31 MG/KG
Arsenic 25 132 MG/KG
Chromium 216 210 MG/KG
Copper 1290 1100 MG/KG
SRSD 04 0802 Lead 3660 - 363 MG/KG
TPH
02SD 01 0802 TPH* 14032 200 MG/KG
02SD 02 0802 TPH* 14530 200 MG/KG
SRSD 02 0862 TPH* 37060 200 MG/KG
SRSD 03 0802 TPH* 12066 200 MG/KG
SRSD 04 0802 TPH* 6340 200 MG/KG
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Volatiles
02SD 01 0802 Chloroethane 3 3 MG/KG
02SD 02 0802 1 1 1 Tnichloroethane 3900 1200 MG/KG
1 1 Dichloroethane 640 510 MG/KG
1 2 Dichloroethane 098 028 MG/KG
Methylene chlonde 221 91 MG/KG
Trichloroethene 052 0053 MG/KG
SRSD 02 0802 Chloroethane 36 3 MG/KG
Vinyl chlonde 013 0079 MG/KG
SRSD 03 0802 Trichloroethene 013 0053 MG/KG

* value calculated by URS

4122
412 2 Wastewater

PCB 1248 wa, detected 1n all ten of the samples at concentrations above the screening level

Benzidize (a SVOC) was detected 1n one of the eight samples (SRWW 10) at a concentration
above the screzning level A total of seven PAH compounds were detected 1n seven of the eight
samples (all e» cept SRWW (7) at concentrations above the respective screening levels

Of the ten samples collected the following metals were detected 1n one or more of the samples at
concentrations above the screening levels arsenic 1n all ten samples lead in eight samples (all
except SRWW 02 and SRWW 07) and cadmium 1n one sample (02ZWW 02)

The following VOCs were detected 1n one or more of the ten samples collected at concentrations
above the screening levels

chloroc thane 1n three samples (02WW 01 SRWW 02 and SRWW 04)
o 12 DCA ntwo samples (02ZWW 02 and SRWW 02)

e 111 7TCA n one sample (02ZWW 02)

e 14 dichlorobenzene in one sample (SRWW 04)

e carbon tetrachloride (CT) 1n one sample (SRWW 06)

e methylene chloride in one sample (02WW-02)
e TCE in one sample (SRWW 11) and
¢ VC in one sample (02WW 02)

Benzidine and cadmium had 1solated detections above the screening levels 1n the sewer system
wastewater samples Other contaminants detected above the screening levels 1n the sewer
wastewater appear to be Site wide within the sewer system
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- PCBs
02WW 01 0802 PCB 1248 43 0034 UG/L
Total PCB* 43 0034 UG/L
02WW 02 0802 PCB 1248 021 0034 UG/L
Total PCB* 021 0034 UG/L
SRWW 01 0802 PCB 1248 013 0034 UG/L
Total PCB* 013 0034 UG/L
SRWW 02 0802 PCB 1248 047 0034 UG/L
Total PCB* 047 0034 UG/L
SRWW (3 0802 PCB 1248 069 0034 UG/L
Total PCB* 069 0034 UG/L
SRWW 04 0802 PCB 1248 68 0034 UG/L
Total PCB* 68 0034 UG/L
SRWW (6 0802 PCB 1248 2 0034 UG/L
Total PCB* 2 0034 UG/L
SRWW (7 0802 PCB 1248 14 0034 UG/L
Total PCB* 14 0034 UG/L
SRWW 10 0802 PCB 1248 023 0034 UG/L
Total PCB* 023 0034 UG/L
SRWW 11 0802 PCB 1248 022 0034 UG/L
Total PCB* 022 0034 UG/L
Semivolatiles )
SRWW 01 0802 Benzo(a)anthracene 064 00044 UG/L
Benzo(a)pyrene 11 0 0092 UG/L
Benzo(b)fluoranthene 2 00044 UG/L
Benzo(k)fluoranthene 093 00044 UG/L
Chrysene 15 00044 UG/L
Dibenz(a h)anthracene 021 00044 UG/L
Indeno(1 2 3 cd)pyrene 1 00044 UG/L
SRWW 02 0802 Benzo(a)ﬁnthracene 011 0 0044 UG/L
Benzo(a)pyrene 013 00092 UG/L
Benzo(b)fluoranthene 032 00044 UG/L
Benzo(k)fluoranthene 014 00044 UG/L
Chrysene 021 00044 UG/L
Indeno(1 2 3 cd)pyrene 008 00044 UG/L
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Semuvolatiles (cont }
SRWW 03 0802 Benzo(a)anthracene 28 00044 UG/L
Benzo(a)pyrene 27 00092 UG/L
Benzo(b)fluoranthene 33 00044 UG/L
Benzo(k)fluoranthene 18 00044 UG/L
Chrysene 33 00044 UG/L
Dibenz(a h)anthracene 056 0 0044 UG/L
Indeno(1 2 3 cd)pyrene 26 00044 UG/L
SRWW (4 0802 Benzo(a)anthracene 97 00044 UG/L
Benzo(a)pyrene 92 0 0092 UG/L
Benzo(b)fluoranthene 12 00044 UG/L
Benzo(k)fluoranthene 58 00044 UG/L
Chrysene 13 00044 UG/L
Dibenz(a h)anthracene 18 0 0044 UG/L
Indeno(l 2 3 cd)pyrene 88 00044 UG/L
SRWW 06 0802 Benzo(a)anthracene 015 00044 UG/L
Benzo(a)pyrene 019 00092 UG/L
Benzo(b)fluoranthene 032 00044 UG/L
Benzo(k)fluoranthene 02 0 0044 UG/L
Chrysene 023 0 0044 UG/L
Indeno(1 2 3 cd)pyrene 014 00044 UG/L
SRWW 10 080. Benzidine 23 000012 UG/L
Benzo(a)anthracene 18 0 0044 UG/L
Benzo(a)pyrene 24 00092 UG/L
Benzo(b)fluoranthene 26 0 0044 UG/L
Benzo(k)fluoranthene 25 00044 UG/L
Chrysene 24 00044 UG/L
Dibenz(a h)anthracene 033 00044 UG/L
Indeno(1 2 3 cd)pyrene 18 0 0044 UG/L
SRWW 11 080? Benzo(a)anthracene 0079 00044 UG/L
Benzo(b)fluoranthene 011 0 0044 UG/L
Benzo(k)fluoranthene 0092 00044 UG/L
Chrysene 0079 00044 UG/L
Metals
02WW 01 0802 Arsenic 23 0045 UG/L
Lead 412 15 UG/L
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Metals (cont )

02WW 02 0802 Arsenic 32 0045 UG/L
Cadmium 19 5 UG/L
Lead 70 15 UG/L
SRWW 01 0802 Arsenic 13 0045 UG/L
Lead 68 15 UG/L
SRWW 02 0802 Arsenic 15 0 045 UG/L
SRWW 03 0802 Arsenic 18 0045 UG/L
Lead 198 15 UG/L
SRWW 04 0802 Arsenic 14 0045 UG/L
Lead 32 15 UG/L
SRWW 06 0802 Arsenic 15 0045 UG/L
Lead 20 15 UGL
SRWW 07 0802 Arsenic 091J] 0045 UG/L
SRWW 10 0802 Arsenic 18 0045 UG/L
Lead 36 15 UG/L
SRWW 11 0802 Arsenic 12 0045 UG/L
Lead 15 15 UG/L
Volatiles
02WW 01 0802 Chloroethane 43 46 UG/L
02WW 02 0802 1 1! Trichloroethane 340 200 UG/L
1 2 Dichloroethane 12 012 UG/L
Methylene chloride 49 43 UG/L
Vinyl chlonde 051 002 UG/L
SRWW 02 0802 1 2 Dichloroethane 04]) 012 UG/L
Chloroethane 150 46 UG/L
SRWW 04 0802 1 4 Dichlorobenzene 12 05 UG/L
Chloroethane 38 46 UG/L
SRWW 06 0802 Carbon tetrachlonde 21 017 UG/L
SRWW 11 0802 Trichloroethene 10 0028 UG/L

* value calculated by URS

4123 Soil

PCB-1248 and PCB-1254 were each detected 1n one of the 112 samples but at concentrations
below the screening level

A total of seven PAH compounds were detected in two of the 112 samples at concentrations
above the respective screening levels These samples were collected from the 3 to 4 feet bgs
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interval from boring location SRSB 30 along the western boundary of the property and the 10 to
11 feet bgs 1ntc rval from boring location SRSB-39 along the railroad line east of Building 1

Arsenic was d¢ tected 1n one of the 112 samples collected at a concentration above the screening
level This sample was collected from the 24 to 25 feet bgs interval from boring location
SFSB 35 north of Building 2

Beryllium was detected 1n twenty of the 112 samples collected at concentrations above the
screening level These samples were collected between 11 and 26 feet bgs from boring locations
thioughout the Site  Beryllium was detected 1n all 583 Site wide so1l samples analyzed for

mx tals and fony of these results were above the screening level which was based on the
background beryllium concentration Based on these findings beryllium 1s considered to be
present throughout the Site possibly due to naturally occurring metals 1n the native clays and
therefore the extent 1s Site wide

Semivolatiles

SRSB 30(03 04) 0802 Benzo(a)anthracene 26 0 887 MG/KG

Benzo(a)pyrene 21 0735 MG/KG

Benzo(b)fluoranthene 25 0626 MG/KG

Benzo(g h 1)perylene 14 0478 MG/KG

Dibenz(a h)anthracene 036 0303 MG/KG

Indeno(1 2 3 cd)pyrene 14 062 MG/KG

Phenanthrene 47 104 MG/KG
SRSB 39(10 11) 0503 Phenanthrene 2100 1040 UG/KG

Metals

SRSB 02(11 12) 0802 Beryllium 14 101 MG/KG
SRSB 02(16 17) 0802 Beryllium 13 101 MG/KG
SRSB 03(12 13) 0802 Beryllium 14 101 MG/KG
SRSB 03(16 17) 0802 Beryllium 13 101 MG/KG
SRSB 05(25 26) 0802 Beryllium 36 101 MG/KG
SRSB 06(20 21) 0802 Beryllium 14 101 MG/KG
SRSB 07(25 26) 0802 Beryllium 18 101 MG/KG
SRSB 09(14 15) 0802 Beryllium 14 101 MG/KG
SRSB 09(18 19) 0802 Beryllium 3 101 MG/KG
SRSB 10(15 16) 0802 Beryllium 13 101 MG/KG
SRSB 10(17 18) 0802 Beryliium 16 101 MG/KG
SRSB 12(25 26) 0802 Beryllium 12 101 MG/KG
SRSB 13(19 20) 0802 Beryllium 28 101 MG/KG
SRSB 13(23 24) 0802 Beryllium 2 101 MG/KG
SRSB 14(25 26) 0802 Beryllium 17 101 MG/KG
SRSB 20(23 24) 0902 Beryllium 15 101 MG/KG
SRSB 26(24 25) 0802 Beryllium 27 101 MG/KG
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~Metals (cont )
SRSB 35(24 25) 0503 Arsenic — 206 132 MG/KG
Beryllium 14 101 MG/KG
SRSB 41(17 18) 0503 Beryllium 19 101 MG/KG
SRSB 41(21 22) 0503 Beryllium 14 101 MG/KG
TPH
SRSB 16(06 07) 0902 TPH* 530 200 MG/KG
SRSB 18(14 15) 0902 TPH* 550 200 MG/KG
SRSB 19(14 15) 0902 TPH* 600 200 MG/KG

* value calculated by URS

4 13 GROUNDWATER

All samples were collected as part of the initial sampling event unless otherwise noted Sample
locations for the Groundwater Investigation Area are shown 1n Figure 2 14 Samples with
compounds detected at concentrations above the screening level are presented 1n tabular form
following each discussion A statistical summary of all compounds detected 1n the Groundwater
Investigation Area 1s presented 1n Table 4 19 All analytical data collected from samples 1n the
Groundwater Investigation Area are presented in Appendix C Tables C 8

4131 Water Levels -

Table 4 18 presents the results of the water level measurements ground surface elevation top
of casing elevations and the calculated groundwater elevations

4 13 2 Analytical Results

1 2 Diphenylhydrazine was detected 1n one of the thirteen samples 08MW 01 north of
Building 2 at a concentration above the screening level This compound appears to be 1solated
within the groundwater on Site north of Building 2 A total of seven PAH compounds were
detected 1n all thirteen samples at concentrations above the respective screening levels The
extent of PAHs 1n the groundwater 1s Site-wide

Of the thirteen samples collected the following metals were detected in one or more of the
samples at concentrations above the screening levels arsenic 1n all thirteen samples and lead 1n
one sample from SWMW 07 in the northwest portion of the Northeast Parking Area The extent
of arsenic 1n the groundwater 1s Site wide Lead appears to be 1solated within the groundwater
on Site east of Building 8 )

The following four VOCs were detected 1n one well 02MW 01 south of Building 2 of the
thirteen sampled at concentrations above the screening levels 1 1 DCE 12-DCA CT and
chloroform (CF) Since the groundwater flow on Site 1n generally to the north on this portion of
the Site the extent of VOC contamination 1s defined by adjacent wells SWMW 01 03MW 01
08MW 01 08MW-02 and 08MW-03
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T i

' Semvolatiles
02MW 01 0902 Benzo(a)pyrene 0022 0 0092 UG/L
Benzo(b)fluoranthene 0024 00044 UG/L
Benzo(k)fluoranthene 0071 00044 UG/L
Chrysene 0027 00044 UG/L
03MW 01 0902 Benzo(a)anthracene 0 0069 0 0044 UG/L
Benzo(a)pyrene 0012 00092 UG/L
Benzo(b)fluoranthene 0016 00044 UG/L
Benzo(k)fluoranthene 0008 00044 UG/L
Chrysene 0017 00044 UG/L
Indeno(1 2 3 cd)pyrene 0015 00044 UG/L
08MW 01 0902 1 2 Diphenylhydrazine 0351 0084 UG/L
Benzo(a)anthracene 0005 00044 UG/L
Benzo(a)pyrene 0011 0 0092 UG/L
Benzo(b)fluoranthene 0016 00044 UG/L
Benzo(k)fluoranthene 0 0063 00044 UG/L
Chrysene 0013 00044 UG/L
Indeno(1 2 3 cd)pyrene 0011 00044 UG/L
08MW 02 0902 Benzo(a)anthracene 0 066 00044 UG/L
Benzo(a)pyrene 0092 00092 UG/L
Benzo(b)fluoranthene 0099 00044 UG/L
Benzo(k)fluoranthene 019 00044 UG/L
Chrysene 013 0 0044 UG/L
Dibenz(a h)anthracene 0077 0 0044 UG/L
Indeno(1 2 3 cd)pyrene 011 0 0044 UG/L
08MW 03 0902 Benzo(a)anthracene 0 0049 00044 UG/L
Benzo(a)pyrene 001 00092 UG/L
Benzo(b)fluoranthene 0011 00044 UG/L
Benzo(k)fluoranthene 0 0055 0 0044 UG/L
Chrysene 0011 00044 UG/L
10MW 01 0902 Benzo(a)anthracene 00045 00044 UG/L
Benzo(b)fluoranthene 00075 00044 UG/L
Benzo(k)fluoranthene 00044 00044 UG/L
Chrysene 00086 00044 UG/L
Indeno(l 2 3 cd)pyrene 0 0066 00044 UG/L
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SECTIONFOUR i Nature and Extent of Contamination

Semivolatiles (cont )

SWMW 01 0902 Benzo(a)anthracene 0015 00044 UG/L

Benzo(a)pyrene 0014 00092 UG/L

Benzo(b)fluoranthene 0014 00044 UG/L

Benzo(k)fluoranthene 00074 00044 UG/L

Chrysene 0018 0 0044 UG/L

SWMW 02 0902 Benzo(a)anthracene 004 0 0044 UG/L

Benzo(a)pyrene 0045 0 0092 UG/L

Benzo(b)fluoranthene 0036 0 0044 UG/L

Benzo(k)fluoranthene 0029 0 0044 UG/L

Chrysene 0044 0 0044 UG/L

Dibenz(a h)anthracene 0013 0 0044 UG/L

SWMW 03 0902 Benzo(b)fluoranthene 00054 00044 UG/L

Chrysene 00061 00044 UG/L

SWMW 04 0962 Benzo(a)anthracene 00093 00044 UG/L
Benzo(a)pyrene 0012 00092 UG/L

Benzo(b)fluoranthene 0014 00044 UG/L

Benzo(k)fluoranthene 0 0066 00044 UG/L

Chrysene 0014 0 0044 UG/L

SWMW 05 0902 Benzo(a)anthracene 0019 00044 UG/L
Benzo(a)pyrene 003 0 0092 UG/L

Benzo(b)fluoranthene 003 00044 UG/L

Benzo(k)fluoranthene 0017 0 0044 UG/L

Chrysene 0034 00044 UG/L

Dibenz(a h)anthracene 0011 0 0044 UG/

Indeno(1 2 3 cd)pyrene 0027 00044 UG/L

SWMW 06 0902 Benzo(a)anthracene 00044 0 0044 UG/L
Benzo(a)pyrene 0026 0 0092 UG/L

Benzo(b)fluoranthene 003 00044 UG/L

Benzo(k)fluoranthene 0016 0 0044 UG/L

Dibenz(a h)anthracene 0 0047 0 0044 UG/L

SWMW 07 0902 Dibenz(a h)anthracene 0 0067 00044 UG/L

Metals

02MW 01 0902 Arsenic 12 0045 UG/L
03MW 01 0902 Arsenic 071] 0 045 UG/L
08MW 01 0902 Arsenic 78 0045 UG/L
08MW 02 0902 Arsenic 39 0045 UG/L
08MW 03 0902 Arsenic 11 0 045 UG/L
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SECTIONFFOUR Nature and Extent of Contamination

Y

v Metals (cont )
10MW 01 0902 Arsenic 08]J 0045 UG/L
SWMW 01 090, Arsenic 15 0045 UG/L
SWMW 02 090. Arsenic 25 0045 UG/L
SWMW 03 090. Arsenic 14 0045 UG/L
SWMW 04 0902 Arsenic 1] 0045 UG/L
SWMW 05 0902 Arsenic 1] 0045 UG/L
SWMW 06 0902 Arsenic 03J 0045 UG/L
SWMW (7 0902 Arsenic 51 0045 UG/L
Lead 44 15 UG/L
Volatiles
02MW 01 0902 1 1 Dichloroethene 34 7 UG/L
1 2 Dichloroethane 04 012 UG/L
Carbon tetrachloride ] 017 UG/L
Chloroform 10 62 UG/L

4 14 DATA QUALITY REVIEW

Data reported by the analytical laboratories are reviewed to ensure that the data are of sufficient
quality to be useable for decision making purposes Items included 1n the data review include
the analytical procedures used by the laboratory as well as a variety of Quality Control (QC)
samples and procedures used to ensure the quality of the data Results that failed one or more
QC criteria may be qualified with one of the following data qualifiers

R Rejected data are unusable
J Estimated data are usable but the reported result 1s an estimate
UJ Non detect but the reported quantitation limit 1s an estimate

For samples with multiple reportable results often due to dilution or reanalysis of the sample
results that were not selected for use in decision making were flagged with an R so that each
sample has only one reportable result for each analyte The only exception to this selection
process 1s the dioxin data for which no single result was deemed more useable than another
The TEQ for these dioxin samples with multiple results utilized the highest reportable result for
each analyte as the basis for the TEQ calculation The data qualified as UJ or J are used for
decision making purposes and are included 1n the analytical results tables in Appendix C with
their UJ or J data qualifiers

Most of the data collected for the SSEBS met the quality data objectives and have been accepted
for their intended use Sufficient (1nitial analysis or reanalysis) data of acceptable quality exists
for each sampling location for every parameter analyzed The data required some qualification
and some rejection as described 1n this Section however the completeness goals for usable and
quality data for the project were met The overall project Completeness goals for Usable and
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Nature and Extent of Contamination

Quality Data (95% and 80% respectively) were achieved and are presented in the following

table

e O e

Dioxins/Furans 100 607

DRO i 955 754

Explosives 100 100

GRO 100 765

Metals 997 771

PCBs 995 96 4

Pesticides 100 878

SVOCs 990 702

VOCs 996 857

Project Total {All Parameters) 99 4 811

For the purpose of calculating the values in this table Usable Data were defined as any data
points that did not requure rejection (R) Quality Data were defined as those data points that did
not require any qualification other than the non detect (U) qualifiers supplied by the laboratory
Data points qualified as non detect (U) by URS often due to contamination 1n the associated
blank sample and those qualified with an R J or UJ were excluded from the Quality Data
classification Qualifiers such as J and UJ are considered Usable Data but not Quality Data
since the values given often include some uncertainties introduced by the failure of one or more
QC criteria  Furthermore many J qualifiers represent a low confidence in data values that are
detected below the statistically derived quantitation limut

4 32
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SECTIONFIVE Contaminant Fate and Transport

This contamunant fate and transport analysis uses an environmental screening assessment process
which 1s based on guidance outlined by the EPA (EPA 1998b) Information presented in earlier
sections of thi report concerning Site physical characteristics and the nature and extent of
contamination will be used for this fate and transport analysis

The fate and transport analysis begins with the screening of potential routes of contaminant
mugration The screening process as outlined by the EPA (EPA 1998b) provides a consistent
basis for fate and transport analysis The fate and transport analysis continues with a discussion
of the persistence of selected chemical classes 1dentified 1in samples collected at the Site
Contamunant persistence consists of two main components chemucal degradation and
contamunant mobility These two components are discussed for dioxins metals PCBs
pesticitdes SVOCs TPH DRO and VOCs found 1n samples from the Site at concentrations
above the screcning levels

51 SCREENING OF POTENTIAL ROUTES OF CONTAMINATION MIGRATION

This section discusses the potential routes for contaminant mugration within and from the Site
Site specific characteristics will also be used to evaluate the likelihood of actual contaminant
movement through each route

511 Erosion

Contaminants that sorb to soil particles can still move through the environment via water and air
erosion of the soil particles These forms of contaminant migration can be significant in
locations wheie contaminated soils are exposed to these weathering conditions However most
of the SLAAP property 1s covered with structures paving materials or vegetation As long as
these conditions persist contamination migration through erosion and fugitive dust should be
negligible Any hazards posed by removing cover materials or by excavation are easily
managed

512 Groundwater

Migration of contamination dissolved 1n the groundwater can be through groundwater flow or
dispersion Contaminants may travel at the same speed as the groundwater flow or may be
retarded as the compound binds to soil particles and releases back into the water column
Contaminants may also move out of the water column by remaining sorbed to soil particles or
volatilizing and moving 1nto the unsaturated pore spaces of the soil

513 Sewer System
Four potential routes of migration exist for the contaminants 1n the sewer system

e Contamnants dissolved 1n the wastewater can flow through the system with the runoff
from each storm event

e Contaminants sorbed to sediment particles can be washed downstream with the
stormwater runoff
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SECTIONFIVE Contamnant Fate and Transpont

e Any of these contamunants can move through breaches in the pipe wall to spread into the
soil and/or groundwater

e Compounds found 1n the sediment and wastewater may volatilize over time and either
remain suspended in the air within the sewer or eventually migrate toward a stormwater
inlet and escape to the atmosphere or be re entrained 1n the sediments or wastewater

Soil borings SRSB 1 through SRSB 34 were located along the sewer lines during the imitial
sampling event to assess the overall potential for contaminant releases Soil borings SRSB-35
through SRSB 44 were located during the CSP to assess specific potential contaminant releases
from the pipe breaches 1dentified during the sewer survey Arsenic PAHs and TPH DRO are
the only contaminants common to the sewer sediments or wastewater and the soil borings
adjacent to the sewer lines However arsenic was the only compound detected above the
screening levels in the sewer sediment or wastewater samples and 1n a so1l sample near the
breach close to the sediment or wastewater detection(s) Arsenic was detected above the
screening level 1n all ten wastewater samples four of the six sediment samples all but one of the
584 so1l samples and all thirteen groundwater samples collected on the Site as well as all ten of
the regional background soil samples Since these results indicate that arsenic 1s more of a Site
wide and background constituent the sewer breaches do not appear to be allowing measurable
amounts of contamination from the sewer sediment and wastewater to exit the sewer system into
the Site soil and groundwater Therefore the stormwater flow to the treatment facility 1s the only
route of migration for the contamination found 1n the sewer sediments and wastewater

514 Soils

Contaminants can migrate through soi1l by dissolving in a more mobtle liquid media (1e o1l or
water) as it travels through the soil matrix or by cation exchange within the soil matrix The
mobility of organic compounds 1n the soil 1s determined mostly by the compound s propensity to
bind or sorb to soil particles and to dissolve in water or another solvent Inorganics specifically
metals tend to depend more on cation exchange and valence state for mobility 1n the subsurface
soills Compounds with high octanol/water partition coefficients (Kow) are more soluble 1n o1l
based solvents than water A compound s ability to migrate or react with other compounds or
organisms in the subsurface environment is determined by 1its availability Compounds that are
sorbed to so1l particles are relatively unavailable for transport or transformation via chemical or
brological reactions The sorption coefficient (K,) defines each compounds preference for
binding to soil particles Higher values for K, have a higher preference for occupying limited
binding sites within the soil matrix and therefore will exhibit less mobulity and transformation 1n
the subsurface environment

515 Soil Gases -

Volatile compounds 1n both the soil and groundwater can have a significant presence 1n the
vapor phase 1n the void spaces of the so1l Vapors can then migrate both laterally and vertically
toward the surface Since the majority of the surface at the Site 1s capped with structures
concrete or asphalt these vapors would have limited means of mugration to the atmosphere
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516 Precipitation Runoff

Precipitation runoff can transport contaminants from locations of 1nitial deposition Materials
that were deposited on rooftops may wash off during precipitation events On the Site all
buildings have either a flat roof with roof drains connected directly to the sewer system or gutters
at the edge of the roof which either connect directly to the sewer system (1 e Building 2) or
discharge to the concrete roadways Since much of the Site 1s covered with structures concrete
or asphalt pavement precipitation runoff predominantly flows along the roadways and into
sewer system 1nlet structures (see Section 5 1 3)

1“' ,

52 CONTAMINANT PERSISTENCE

This section discusses the fate of the compounds found on the Site at concentrations above the
screening level Characteristics such as water solubility potential for so1l adsorption volatility
and degradation potential will be presented for each compound or class of compounds Physical
and chemical properties for each chemical are summarized 1n Table 5 1

Contaminants found 1n the sewer system present a unique situation EPA Region IX and MDNR
did not establish the screening levels used in this SSEBS for sewer sediment and wastewater
samples but rither for so1l and tap water (EPA) or groundwater (MDNR) respectively
Therefore the detections above the screening levels serve only as an indication that
contamination that may be present and could result 1n releases from the sewers Also
contamuinant mugration from the sewer system 1s limited to downstream flow to the treatment
facility (see S¢ction 5 13) Therefore the following contaminants detected above the screening
levels only 1n sewer sediment and/or wastewater samples are not considered to be a concern to
the soil or groundwater on Site and require no further discussion of persistence

e cadmium

e chromium

e PCB 1260 (although PCBs are discussed 1n general in Section S 2 4)
e benzidine

e di n octylphthalate
e ] 11 trichloroethane
e 11 dichloroethane
e | 4-dichlorobenzene
e chloroethane

¢ methylene chloride

e trichloroethene and

e vyl chlonde
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521 Dioxins .

Dioxins were detected 1n so1l samples from the Site at concentrations above the screening level
Dioxins are a wide class of compounds that are generally found as contaminants 1n other
chemucal production or as combustion by products 2 3 7 8 tetrachlorodibenzo p dioxin

(2 37 8 TCDD) 1s the most toxic to mammals and 1s the most researched of the seventy-five
compounds 2 3 7 8 TCDD will be used here for the basis of discussion for all of the dioxins
found on the Site

Dioxins are insoluble in water and strongly sorb to soil particles and organic matter They are
however soluble 1n o1ls and fats and can therefore migrate through the environment and
broaccumulate 1n the fatty tissue of animals with prolonged exposure Dioxins are resistant to
most chemical and biochemical transformation processes Transport mechanssms for dioxins 1n
the environment are therefore mostly limuted to eroston and dissolution within petroleum spills
(Oak Ridge 1989)

522 Metals

Metals vary greatly 1n their physical and chemical properties and therefore are discussed

separately Metals are also unique as environmental contaminants in that they are naturally

occurring at levels considered normal or background Also metals generally exist in the

environment as salts The anion (chloride sulfate carbonate etc ) of these salts can have as

much nfluence on the physical and chemical properties as the metal cation Analytical

procedures do not determune the exact anion species present in a given sample Therefore .
certain generalizations are made concerning the fate and transport of metals on the Site

Antimony

Antimony was detected at concentrations above the screening levels 1n sediment and so1l
samples on the Site  Antimony can assume a variety of different oxidation states but the most
common are +5 +3 and 3 In the environment 1t 1s most commonly found as antimony sulfide
but may also exist 1n its elemental form or as an oxide or antimonide (CRC 1995) It can be
found at low levels 1n natural waters but 1s considered to be insoluble 1n water and sorbs
strongly to soils with iron manganese or aluminum Antimony can also become airborne when
attached to small particles and may remain 1n the air for many days (ATSDR 1992)

Arsenic

Arsenic was detected at concentrations above the screening levels 1n samples from the

groundwater sediment soil and wastewater on Site Arsenic 1n the environment 1s typically

combined with other elements 1n one of two forms Those two forms are organic arsenic which

1s a combination with carbon and hydrogen and inorganic arsenic which 1s a combination with

other elements such as oxygen chlorine or sulfur Oxidation states of +3 and +5 are the most

common with +5 being more common 1n water since 1t 1s more thermodynamically stable

Arsenic 1s considered 1nsoluble 1n water but 1n soil it becomes more mobile and moves to

groundwater more readily at higher pH values Such mobility at a higher pH 1s unlike other

metals and liming of soil to immobilize other metals has been observed to inadvertently .
mobilize arsenic In soil arsenic exists primarily 1n norganic forms but methylated arsenical
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can be found as well Biological activity and leaching both affect the fate of arsenic 1n sotl  The
amount of leaching 1n soil 1s dictated by the solubility and clayey soils such as those found at the
Site tend to bind arsenic with their charged surfaces and therefore reduce its solubihity (Irwin
1998)

Beryllum

Beryllium was detected above the screening level 1n the soils on Site  Beryllium 1s found
naturally 1n a wide variety of forms including oxides hydroxides and salts In soil beryllum
sorbs tightly to soil particles by displacing divalent cations that share common sorption sites

For clay soils ,uch as those found at the Site beryllium will be absorbed at low pHs and will
preciprtate as insoluble complexes at higher pH values Beryllium may form soluble polynuclear
hydroxide complexes at a igh pH but 1t 1s generally considered to be insoluble in natural waters
and therefore immobile 1n so1l  Beryllium s low solubility and the tendency of soluble beryllium
salts to speciate 1nto insoluble beryllium hydroxides mean that beryllium 1s rarely observed at
significant concentrations 1n natural waters (Irwin 1998)

Copper

Copper was de tected on Site at concentrations above the screening level in sediment and so1l
samples Copper can assume oxidation states of +1 +2 or +3 but +2 1s the most common form
It 1s found 1n the environment 1n 1ts elemental form as well as 1n sulfides arsenites chlorndes
and carbonate, Its mobility 1n soil 1s influenced significantly by pH with copper being much
more mobile 1n acidic environments than 1n alkaline ones Copper 1s an essential nutrient for
many plants and amimals so uptake by plants 1s common 1n so1l Low growing grasses such as
those found at the Site typically have the highest concentrations of copper while tree foliage has
the lowest Copper 1s generally considered insoluble 1n water but at a low pH elemental copper
1s the domunant species while at a higher pH other complexes will dominate (Snoeyink 1980)
Of particular concern 1n the environment 1s copper sulfides which are highly insolubie and often
found in sediments (Irwin 1998)

Lead

Lead was detected at concentrations above the screening levels in groundwater sediment soil
and wastewater samples on Site  Lead 1s stable in 1ts elemental form but can form a wide
variety of salts and compounds with other elements It 1s considered relatively insoluble 1n
water but 1s slightly more soluble at low pHs In the environment lead will gradually speciate
to highly 1nsoluble salts and lead also sorbs strongly to clays and organic matter by forming
complexes with these materials Leaching to groundwater 1s therefore not a significant pathway
for lead due to 1ts low solubility characteristics Uptake of lead by plants has been observed but
phytoremediation experiments have determuned that 1t 1s often confined to the root system
Distribution of lead through the atmosphere 1s caused mostly by human activities The addition
of tetraethyl and tetramethyl lead to gasoline 1s one such source of atmospheric lead and elevated
levels of lead n so1l are common near major highways such as Interstate 70 which 1s
immediately adjacent to the Site  (Irwin 1998)
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Mercury

Mercury was detected at concentrations above the screening level 1n Site sediment and soil
samples Mercury exists naturally in many different forms 1ncluding elemental mercury and
vartous mercury compounds The compounds may include elements such as chlorine carbon or
oxygen and are considered organic if they contain carbon and 1norganic if they do not In the
environment volatilization 1s a significant transport mechanism for mercury Mercury 1n soil 1s
often volatilized and redeposited elsewhere a process that may recur every day or two 1n areas
significantly heated by sunlight In water biotransformation 1s also a significant fate of mercury
Of particular concern 1s the production of methyl mercury since 1t 1s extremely toxic and tends to
broaccumulate 1n fish Mercury 1s considered to be slightly soluble in water but 1t also sorbs
strongly to so1l particles and moves most readily through natural waters when 1t 1s attached to
particles (Irwin 1998)

523 Pesticides

Two pesticides 4 4 -DDE and 4 4 DDT were detected 1n the soils above the screening levels
Since 4 4 DDE 1s the primary degradation product of 4 4 DDT they have simular properties
and will be discussed together

Both compounds are classified as halogenated organics and are highly persistent 1n the
environment Due to high K, and K, values and a very low Henry s constant both compounds
are relatively non volatile and immobile sorbing strongly to soil particles especially organic
matter 1n surface soils Photolysis can play a major role in degrading these compounds from
aqueous or shallow soil environments but biodegradation though very slow 1s expected to be
the main pathway 1n most soil environments (Oak Ridge 1989)

524 Polychlorinated Biphenyls

Three different mixtures of PCBs PCB 1248 PCB 1254 and PCB 1260 were detected on Site
at concentrations above the screening level in concrete sediment soil and wastewater samples
PCBs are different from other contaminants 1n that the name assigned to a contaminant
represents of mixture of chlorinated biphenyl compounds with the last two digits of the label
representing the percent chlorine by weight in the mixture Thus PCB 1254 1s actually a mixture
of six or more compounds with an average weight percent of chlorine of 54% Therefore since
all PCBs are muxtures of simular compounds with varying physical and chemical properties based
on the degree of chlorination they will all be discussed together

The primary fate of PCBs 1n the environment 1s to sorb strongly to soils Smaller fractions may
dissolve 1n groundwater or remain dissolved 1n organic solvents if the contamination 1s the result
of a spill of sufficient quantity Volatilization from any source 1s expected to be insignificant
Photolytic and biochemical transformations may play a small role 1n reducing concentrations of
PCBs 1n the environment but rates are expected to be quite slow Transport through the so1l will
primarily follow very porous layers or fractured soil layers with lower chloriated compounds
sorbing less and therefore migrating greater distances than the more heavily chlorinated
compounds (Oak Ridge 1989)
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525 Sem Volatile Organic Compounds .

PAHs were found at concentrations above the screening levels 1n the groundwater sediment
soils and wast¢ water on the Site  Since the compounds detected above the screeming level have
similar properties one general discussion 1s presented One other SVOC 1 2-diphenylhydrazine
was also detected above the screening level once 1n the groundwater on the Site and 1s also
discussed

Polynuclear Aromatic Hydrocarbons

PAHs are most commonly found to be strongly sorbed to so1l particles or organic matter 1n the
environment The smaller (2 and 3 ring) compounds may dissolve 1nto groundwater more
easily than the heavier (4 5- and 6 ring) compounds yet are still predominantly insoluble
Transformation of these compounds in the environment by photolysis or biochemical reaction 1s
extremely slow therefore they are expected to persist 1n soils for long periods of time (Irwin
1998)

1,2-Diphenylhydrazine

1 2 Diphenylhydrazine was detected 1n the groundwater on the Site It has a low volatility and
will moderately attach to soil particles but will dissolve slowly into any existing groundwater
Due to the chemucal structure of 1 2-diphenylhydrazine 1t 1s expected to be rapidly broken down
through hydrolysis and biochemical reactions into compounds such as benzidine and azobenzene
(ATSDR 1999)

526 Total Petroleum Hydrocarbons - Diesel Range Organics

TPH DRO wa, detected on the Site at concentrations above the screening levels 1n concrete
sediment and so1l samples TPH DRO 1s an analytical method for determining concentrations of
a wide range of petroleum hydrocarbons from diesel fuel to mineral o1ls to jet fuel to fuel oils
Each of these petroleum compounds 1s actually a complex mixture of hydrocarbons having
varying molecular weight and structure Therefore detailed properties relevant to the discussion
of fate and transport have not been documented General observations and properties of some of
the major class components are presented below

Most constituents of petroleum hydrocarbons will sorb to soil particles and organic material in
so1l to varying degrees This leads to the constituent make up of the mixtures changing over
tume as more soluble less strongly sorbed compounds are more available for transport 1n the
groundwater and degradation by chemtcal and microbial action Volatilization from shallow
soils percolation through soils dissolution into groundwater and microbial degradation into
other products are the major processes effecting TPH DRO fate 1n the environment (Oak Ridge
1989)

527 Volatile Organic Compounds

Four VOCs 11 DCE 12 DCA CT and CF were detected above the screening levels in the
groundwater on Site  All four compounds are chlorinated methanes ethanes and ethenes giving
them simular physical and chemuical properties 1 1-DCE and 1 2 DCA are transformation
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products of 1 1 1 TCA and TCE CF 1s the first step 1n the breakdown of CT to carbon dioxide .
water and chloride 1ons  All four compounds have relatively low sorption coefficients and

therefore will readily partition to the aqueous phase from the so1l  All four compounds also are

volatile and will mugrate to the soil gas or atmosphere given sufficient water-air interface area
Transformation rates in soil water and air are relatively slow greater than one month half lives

for all four chemicals (Irwin 1998)

53 CONCLUSIONS

The environmental screening process provided the basis for the following conclusions regarding
the contaminant fate and transport at the Site

e The PCBs and TPH DRO found 1n the concrete on the Site are fixed and should not pose
any concern unless the concrete 1s broken up or removed

o The dioxins PAHs PCBs and pesticides found 1n the soils should be mostly sorbed to the
soil particles These compounds are not readily soluble in water and therefore are not
expected to migrate into the groundwater except where they are co located with organic
solvents such as o1ls (TPH) since these contaminants can dissolve into these solvents
and become more mobile 1n the subsurface soils

e Arsenic was detected 1n all but one of the 584 soil samples 1ncluding two detections
above the screening level It was also detected above the screening level 1n all thirteen
groundwater samples These findings indicate more of a natural background condition
rather than a Site contaminant therefore arsenic transport 1s not of environmental concern ‘
as 1t 1s relatively ubiquitous 1n the vicinity of the Site

e Beryllium was detected 1 all 583 so1l samples collected at the Site and above the
screening level 1n forty samples collected from the following Investigation Areas
Buildings 2 4 6 and 7 Railroads Roadways and Sewer System As with the arsenic
these findings indicate more of a natural background condition rather than a Site
contamunant therefore beryllium transport 1s not of environmental concern as 1t 18
relatively ubiquitous 1n the vicinity of the Site

e Mercury 1s more mobile than other species of metals due to its liquid state and ambient
temperature However the localized area of the contamination under Building 6
munimuzes the potential for groundwater movement and other transport of the mercury

e The other metals found in the soils (antimony copper and lead) can be assumed to be
mostly sorbed to the soil particles based on the characteristics discussed above and
should not pose a concern unless disturbed

e TPH DRO 1 the souls in the Investigation Areas for Buildings 2 8 and 10 may continue
to mugrate through the soils via gravity and localized perched groundwater movement
The effects of dispersion and microorganisms may assist in reducing the concentrations
available for transport J

e The contaminants found 1n the sewer system sediments and wastewater do not appear to
have an immediate means of transport to impact the sotls and groundwater on the Site .
These contaminants may continue to dilute and mobilize downstream 1n the sewer system
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during precipitation events or 1f operations generating wastewater are reconnected to the
sewer system \

e PAHs found in the groundwater are most likely sorbed to soil particles 1n the wells due to

the high sorption coefficient and low solubility of these compounds and therefore are not
likely to be mobile 1n the groundwater

¢ 12 Diphenylhydrazine in the groundwater 1s currently localized 1n one well (08MW 01)
directly north of Building 2

e The four VOCs 1n the groundwater are currently localized in one well (02MW 01)
directly south of Building 2 but may spread or disperse with groundwater movement
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SECTIONSIX Summary and Conclusions

In conjunction with Table 1 12 which presents a summary of the findings and recommendations
from the Comprehensive EBS this section summarizes the nature and extent of contamination
and presents conclusions regarding the contamination at the Site For items 1n Table 1 12 where
no additional mnvestigations were performed under this SSEBS the original findings from the
Comprehensive EBS stand For SSEBS 1nvestigations the additional data collected and
analyzed 1n this SSEBS supercedes the findings and recommendations of the Comprehensive
EBS

61 SUMMARY OF NATURE AND EXTENT OF CONTAMINATION

This section presents a brief summary of the findings of the nature and extent of contamination
for all media at the Site

611 Building Materials and Product Samples

The following discussions summarize the results from building materials and products that were
sampled and analyzed during the SSEBS investigation Screening levels referenced 1n this
section can be found in Table 4 4

— Asbestos None of the furnace foundation refractory bricks 1n Building 2 had asbestos
results above the screening level

- Concrete

— PCBs were detected 1in 76% of the concrete samples collected however only one
sample 1n the northwest corner of Building 2 had a concentration above the screening
level

— TPH DRO was detected at a concentration over ten times the soil screening level in
Building 7 from the only sample analyzed for TPH

— Mastic The mastic beneath the flooring in Buildings 5 and 6 has detectable
concentrations of PCBs however the concentrations were below the screening level

- Wipe Samples (Duct) The wipe sample collected from the HVAC ductwork in
Building 6 had detections of twelve metals sixteen SVOCs and four VOCs

- Product Samples PCBs were detected 1n one of the two product samples collected
in Building 2 but at a concentration below the screening level

612 Sewer System

Contaminants found in the sewer system present a unique situation EPA Region IX and MDNR
did not establish the screening levels used 1n this SSEBS for sewer sediment and wastewater
samples but rather for soil and tap water (EPA) or groundwater (MDNR) respectively
Therefore the detections above the screening levels serve only as an indication that
contamunation that may be present and could result 1n releases from the sewers

The following compounds were detected at concentrations above the soil screening levels in the
sewer sediments on the Site
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¢ Dioxins in the only sample collected and analyzed for dioxins as part of the CSP .
e Antimony in four of the five samples analyzed
e Arsenic in three of the five samples analyzed

e Chromium n three of the five samples analyzed
e Copper in one of the five samples analyzed

e Lead 1n two of the five samples analyzed

e Mercury 1n one of the five sax;ples analyzed

e PCBs n all six samples analyzed

e Ten different PAHs 1n all three samples analyzed (02SD 01 and 02SD 02 were not
analyzed for SVOCs)

e One other SVOC (d1 n octylphthalate) 1n one sample north of Building 2
e TPH DRO 1n all five samples analyzed

e Seven different VOCs (111 TCA 1 1-DCA 12 DCA CA methylene chlonde TCE
VC) 1n four of the five samples analyzed

The following compounds were detected at concentrations above the water screening levels 1n
the sewer wastewater on the Site

e PCBs 1n all ten samples analyzed ‘

e Arsenic 1n all ten samples
e Cadmium in one of the ten analyzed south of Building 2
e Lead in eight of the ten samples

e Seven different PAHs in seven of the eight samples analyzed (02WW 01 and 02WW 02
were not analyzed for SVOCs)

® One other SVOC (benzidine) 1n one sample northwest of Building 6 of the eight analyzed

e Eight different VOCs (1 1 1 TCA 12 DCA 14 dichlorobenzene CT CA methylene
chloride TCE and VC) 1n six of the ten samples analyzed

613 Soall

The following compounds were detected at concentrations above the screening levels 1n the soils
on Site

¢ Dioxins were only analyzed in samples designated to assess contamination in the
Building 2 Investigation Area Dioxins were detected at concentrations above the
screening levels 1n twenty nine samples throughout the soils under Building 2 However
none of the thirty samples collected from ten to twenty feet outside the building
foundation had dioxin concentrations above the screening level
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614

PCBs were detected at concentrations above the screening levels in seven samples in the
Investigation Areas for Buildings 1 2 and 7

4 4 DDE was detected at a concentration above the screening level in one sample 1n the
baseme nt so1l under Building 5 and 4 4 DDT was detected at concentrations above the
screening level in three samples in the basement soils under Buildings 5 and 6

Nine different PAHs were detected at concentrations above the screening levels 1in

twenty two of the 533 to 540 samples analyzed (Certain CSP samples were only analyzed
for specific PAHs detected above the screening level 1n the original sample) These
compounds were detected 1n soils from the Investigation Areas for Buildings 1 4 5 7
and 8 the Northeast Parking Area the Roadways and the Sewer System

The following six metals were detected on the Site at concentrations above the screening
levels

— Anhmony was detected once 1n the Roadways Investigation Area west of Building 1
and south of Building 8

— Arcenic was detected once each 1n the Investigation Areas for Building 1 southeast of
the building and the Sewer System north of Building 2

— Beryllium was detected in forty (6 9%) of the 583 soil samples Site wide
— Copper was detected once 1n the parking area west of Building 1

— Lead was detected 1n the O to 0 5 foot bgs sample interval once each in the
Investigation Areas for Building 2 (northwest corner of the building) Building 5 (Just
east of the tunnel entrance to Building 3) and Building 7 (south of the former cooling
tower location) and

— Mercury was detected 1n four of the samples collected from the north side of the
basement in Building 6 Three surface samples on either side of the tunnel
connecting to Building 3 and one 2 to 3 foot bgs sample below one of the surface
samples

TPH DRO were detected 1n seven samples 1n Building 2 one sample along the pipe
trench 1n the Building 8 Investigation Area and three samples from the Sewer System
Investigation Area Two of the three Sewer System samples were from within the
Building 10 Investigation Area and the third was along the railroad line northeast of
Building 10 and southeast of Building 1

Groundwater

No distinct water bearing units were 1dentified above the shale bedrock on the Site  Perched
groundwater was present 1n the silty clay formations and all of the monitoring wells on Site
eventully produced sufficient sample volumes for analysis None of the wells produced water
with ar. adequate flow rate to sustain low-flow pumping for sampling and all wells were bailed
by hand This method yields samples with increasing turbidity with each bailer volume removed
from the well Because the water was not filtered some of the contamination summarized below
(especially metals and PAHs) may actually be due to compounds sorbed to the suspended matter

B
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The following compounds were detected above the screening levels 1n the groundwater in a .
majornty of the wells on Site

e Arsentc (all thirteen samples)
e Seven different PAHs (twelve of the thirteen samples)

The following compounds were detected above the screening levels in the groundwater 1n
localized areas on Site

* Lead in one well in the northern portion of the Northeast Parking Area
e One SVOC 1 2 diphenylhydrazine 1n the one well directly north of Building 2
e Four VOCs (1 1 DCE 12 DCA CT and CF) in one well directly south of Building 2

62 CONCLUSIONS

This section presents the conclusions from the investigation an assessment of additional data
required to characterize any of the Investigation Areas on the Site and a statement of the
Investigation Areas that will be addressed 1n the Baseline HHRA

621 Bullding Matenals and Product Samples

The following discussions summarize the results from building materials and products that were
sampled and analyzed during the SSEBS investigation Screening levels referenced 1n this
section can be found in Table 4-4

e Asbestos The furnace foundation refractory bricks in Building 2 are not considered
ACM and do not require further action

¢ Concrete - .

— Although concrete contamination will not be addressed in the Baseline HHRA
further action may be required to define the extent of PCB contaminated concrete in
Building 2 and either remove or 1solate the area of contaminated material

— The TPH contaminated concrete in Building 7 may require further action once future
uses for the Site and this building are established

e Mastic Since the concentration of PCBs in the mastic beneath the flooring 1n Buildings
5 and 6 1s below the regulatory guidance no further action 1s required

e  Wipe Samples (Duct) — No regulatory guidance was available to establish screening
levels for the compounds detected 1n the sample from the Building 6 HVAC duct system
However further investigation and/or remedial actions may be required depending on
future uses of the building and Site

e Product Samples The two products found in Building 2 are not defined as PCB-
containing wastes therefore no further action 1s required
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622 Sewer System

Contaminants found in the sewer system present a unique sttuation EPA Region IX and MDNR
did not « stablish the screening levels used in this SSEBS for sewer sediment and wastewater
samples but rather for soil and tap water (EPA) or groundwater (MDNR) respectively
Therefore the detections above the screening levels serve only as an indication that
contamination that may be present and could result 1n releases from the sewers At this ime no
further iction 1s recommended

623 Soll

The Baseline HHRA will evaluate the risks associated with each compound detected above the
screening levels except TPH DRO results sewer so1l samples collected below 11 feet bgs and
sewer so1l samples that do not initiate a hotspot analysis

Soils with TPH DRO concentrations above the screening level will have to be assessed once the
future uses of the Site are determuined CALM establishes cleanup target concentrations based on
the property usage 200 mg/kg for residential 500 mg/kg for commercial and 1000 mg/kg for
industrial

624 Groundwater

No distinct water bearing units were 1dentif